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DEPENDABLE 


I 



I full r i i i:i hijcb-cii;»lisT tntn poneprs 


Kellogg 

Carrier 


MAHOFACmER 
GUARANTEE* rlfif OCVA^rCt 


— rjicnp: occasipruJ repLii rn : n i nl 
i vai'ilh ir (uba. 71 » Killums Cnurier 
ij !■ iui' JJj tie si n ocd id pj ‘■t [[puble- 
Etc* servtre, 


REMAINS CONSTANT 
IN OPERATION 


NEEDS ALMOST 

NO maintenance 


1 


i 


rJifir KjJh iiutfljdiry insT Ile-.ii, ibe 
Kilhipp Carrier Lives cnresi. 5 Snn(l.y 
iS#|iL , iiilibli: a peias■ nn wsduvus id!' 
iiu-lmiiMs ii-ui Ii.t All C-Wlditliins. 


Kcllopj;. ■K.'iill yeurt of n* per lenrr io 
: 1 11• [isde pendent telephone equip 
nwiii fiiM, *C*nd* hehiiid i» prpd 
Lrtss is .1 13 limns 


IaSY to INSTALL AND 
ADAH TO ALL R-EffUIREMENTS 


GIVIS LONG-HAUL HH.F0RM*NC.C 
AT SHORT-HAUL CO*T 


SAVES CONSTHUCTION CO&TJS. 
IMPROVES THAN5MISSION QUALlTV 


All sdjuizmeprv eirepi vpjcn and rarntr 
iAii}Mje ]K»fI it M-pubcs 

mii uiy UK* lack, needs no esidJlnsor 
svnriiroiriiHtaiH, HO frequency nrlfntr- 
mnnrs in :ne iinid. And she KnlJ :iflp No. 
*A CLr?l«ir is nk-siiiipd fl*i j ftnnible 
"unit - basts. fur easy a dip at Luc tts 
various a.ppiirdcuri'it. Adding * irturtti 
tlinuiwl requite! onii a lew ciucrnr.l 
lunneciinru. (Models available, ino, So 
in*sn; *veey aervice need.} 


Tbe KiEtn'.pfi No-. 5A Carrier provide» 
■ sjdb lulling circuit over sl circuit >tldb 
long {muas-nrnd ;ii| l L-lfcC) lllvifr, Pp- 
e^imr is ni-vvihlr tbroL.i;b vubM.i naiat 
I nnjjctai el IiijjJi losf -raMe f yrnrEi as IZ-fli. 
ui:':'. hange cable. Also, because ifiis (Vr- 
ri ci tan work pvee rirruiu wbich ire 
lonj elect ru j.11 y, rr dons side usually re¬ 
quite impedance maertunu devices lor 
XEdiscinp lelec idoit leeStt i aused by 
iuik in in nf open wire arid cabin. 


This lingle-cEiannnt ear-Lej; If item per- 
Pitrs ii.incir.ivsiun pf Iwo con versa lion 1 . 
sjcnuLtannittiily over a two-wire cili.iI I it 
clfttiJt, E-landlcst dcHible traffic — uitbaut 
ihc tncpeeii* of acn-d lines., ejeua main 
cm:j'ltn sw hi'hvrft |>Lriy«. TNi meant l 
ri'pl saving, whin you consider the cpjt 
ih! iiucurjiii .op (nynppwpr spdav. im 
IMPvet i [jLiinii <sJoa cuaii:v cod, b> 
f.l4“ii|i-*u:i)L pHswexIioe Inuisi. 


SFNP COUPON FOB miL PfTAIlS TODAYl 



I 

mi4,rxsd liWtYCHJaOARD a SUPPLY COMPA^Y i 
B6-30 5n. &cmti Avuiiuh | 

Clm jv'- iP. Jll'itvi 

I'uuir Had Pimplcoi dnet «■■ ynur carrier iyi-i-i.ii: 

_ 

ftTirSHKS.M-- - 

CITY:_ ATaTE. - 









































With more and still more telecaslers it T s Du Mont 
TV camera equipment because of outstanding 



t Many TV nloSmn? cither or- tbe air 
oi undex eOQfldXHElLftn, hx-u £>u MobI- 
equlpped thrnngboul Thai moans. Ilwi 
Du Mont Type TA-I 24 -B Lmscr Oxtsii- 
om Chain Jot studio aitd letnole |>ick- 
upa, nl i k ? 

RuJ oi fTTFin .'jTCTilaj nigniSicDnce is the 
grcwir.j use ni Du Muni cam Stas and 
auis diary equipment byTYfllatJansoiig- 
inally ub::ic r. Ir.tr nuiiten nl cquipmentr 
by lidia-Blore leievSHLoa datnonftJja 
lioiMi; by wircri jcs'evislLjn JnstaJktioiw; 
by txinv]# producers BifjBxi mehting 
Wjih Jetovlalon production pcsHibtLlJiea; 
by TV imping schools; by governmeni 


nnon-rdcs bn:h hope end nbrorir! 

The Dll BJlOEiL advanlag« ace many: 

Splir-Eapnnd sciLon Enough quick eel- 


: SD+QW*^ | 

■JSimpIr Trmnilalicnjl 
Ui+m<* OiUGri pivi 
QUUny tVORKMAhShlirt^nlE I 
D'J WONT 

f jr Li With Mih in T*l« y i-ilert 

I _ _ _ _ 

■£—_; ; — _-»■ -____ __ -Z _m *-> 


up; jingpT-ilp controls, aup Dilative 
image pickup wilh pteelnr olnriToni-z 
^tewfmcer checkup,: azeoadibilLLy iox 
time say Lug m rccdi-on gird ijBtnedlaJe 
nTai0LunShre: handy matched units, 
ilfrY-COnneoled, Jor Ell isquLted; power, 
ByxicbrcmmiLg, stnpliiyJivfl and monitor ■ 
ijty iuac:Lz.nir, pJua She latest camera 
eF[ecl& 

RuJ I ho O'-Uatajidtog chaiaclnrislic oi 
IhLa pnpuLax Du Mori Type TA- 12 I-B 
Image QrthSeon Chain i= DEFEK&AiUr 
JTY. Thai, in I bo line] analysis, La Jtae 
0]i-imp*rJanJ tcruc-d aj adon, For 'The 
shew muaL go an~‘ xagard'ess. 


^ Conioli in un, y n'jr TV plan* nnd rii-qutreme-flti. Litem Eure n-n request, 



u. jju Hanr LA.ic-i'JiaaH.n, ir:r, 
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TELEVISION ENGINEERING 

Arriira- TV Receiver JnstalLatUin Ts*ti.William Sflwinl S 

TV Mvdcl JuldlirO' Abt*a*J .JifTi'vf iifilT iSr-: $■ r 1 il 
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AERONAUTICAL COMMUNICATIONS 

Civil Aijt.nft Radar. ...Samuel Freubnah tO 
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I'M BROA&CASTINO 

An t-"M i 3 ruii.Jtast Memiror. JIdj-Mil Eiilvei \i 

i^Vp'TXJnveJcJ r.Iui a'rl raaiirx i Frnjnrmrj, Far i 7 nJ a‘if Lkj'aJiiioh 
r/oui.- tffltJf ■/«■/ IliiJiirr^n. 
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TRANSMPTT 1 HG TUBES 

Tube Engiw*ni« New*...... . Li 

Di-SIlf'i ail Aefr'lCal^Jn Of TnWWUrpJ {istinoji J.j Pa-m.itr 

&irrrf AC€ 

BHOAJXAST AUDIO FACfLhTIES 

AdrEirtff an Aural Britan Id a Studio Modulation Moui(ur. WiEiarn J. Rrrad EG 

J SbE^f. r.aiu^ 17 ir.‘me ni: ain e±»t»- Frjz-rdcx aSEi 

W^rTBinp iiviu . 1 ix i’lRifW Far A w ^tr. 

BFIOAOCAST 5 TATK 0 M OPERATION 

Mmirng Stodin Kquipmunt WhiEe On Tilt AtF... -.T 7 flanle;! Id 

n'n^riii L?#*i reip^li' A dlird jf-Tfltenp C’iafKrtnnp C'ii-FA^-vtar 

COMPONEtiT DESIGN 

Cwrnsrari in IdiiEtiple Lapti WoWhi Cotl^.Howard Orr 22 

Kotort (to Frpomi .Watii aaa E>tit'rLrTt 11 Hp' iTdimfCDf. Eil^rohrU 
oaai ij-ar. .:na. L rt»MlaH|, .'Jajet of Ofrm raa Ln'ir. 


SOUND ENGlPfBEWLNO 

A ComfitaLle Audio PreauFp-.. ....Ileriiert Q. Eitkou, 3$ 
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Lilt Mjnmle jiqmu ,..... j .... .... 

Adttrtisiqs Intfex ... . -Kt 

y :M riri L .«|.<K 1 / CopOT'phl IWt, H r >r- Hct-ii P MWliitl L : l Co. 1 *•. 


$ 

2d 

25 



Fubrnfced menfWlr by Ity** 0flwrj l , «blipWpg fee. 
fj Vanderbilt AvnlU*. Hi* T*rk 1 7. T. T«ltphanD MUrrny HIM #-01 TO 




2 * COMMUNICATIONS fOt 4AMUAHY IM? 


































SHOW-FIGHTERS GO SMASHING THROUGH 
MOUNTAIN PASSES OF WASHINGTON! 



Motorola 

help 


FM and Sylvania Lock-Ins 
man the husky plows! 



B attling through ainnt ilrLfts, the 
EDSw-pkms oi if he Stale of Wash¬ 
ington's Department ef Highways 
fnJroK their way thrtmeh hilh* remote 
::u>Mirk.iill p&aSGE- to njien tile Loada for 
Aniotnotive etuiLpnMml couldn't 
have a tougher assignment. 

To keep the ptowg. in crmsEuiit tOLbCh 
w LlIi Department lit- ;uiL|m::rLers,. Wash¬ 
ington counts on, Motorola 2-way 
And for tubes* that wiLL aland Up under 
Lha moat sc-verr- conditions, M-otorole 
counts on. SylvAttin Lock-Ins Ln its mo¬ 
bile titles. These tubes stay firmly m 
pEaco, no matter how rough the going. 


There's no warping or weaving of 
elements, Conroctiona are short end 
direct^ there aie few welded, joints, no 
snider ail ones. Top lucaltun of getters 
ruts down lossless ... separation of gettor 
mntenat from. laads i-educea leakage 

Sylvan in Distributors;., Oi write 
K adJtr Tube Division, Enapori um, Pa- 
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the Creeping Sleeve 


Lmrl ibtfttiling uti telephone cable meet* itlU,ft]r atreuHCa 
— the lug of LEu DWTt weight, Wind prcwiure, i:vnTrAc|i«l 

end eKpnnaiou from cold and heat. Then, tou h there'a 
[Sir procure of nitruReii gua put in [.true Dt*tance cahlc 
!□ Vvurn (if ahcjuh brcaka and krrji cm 1 1 moisture., 

And, wimotirneB, lend is enbject tci "creep*— □. 
permanent itrelekiug — at™ whm the strew Ia bill a 
fraction of ihc llomiEl] teoaiJe ntrerjplh. Creep in 
especial]y likiiff at ike fcjuJ sleeves need where two 
lengths of cable BTC joined. The hJeeve miv stretch 
and break ripen atpoung telephone circuita I* tire 
elements. 

So Btdl LnborjnaricsaeienlEstahavc developed met bi¬ 
nds to i F’ht am] control creep, In a special teas Leek roam, 
weights ora applied m scores ■! f samples of lead. tinder 
CunLrolIpr] conditions, Exact records of ike amount of 
creep arc ohlaanod with a pn-cjsimi inslrumetit. 

Voars of iLnrofn] study have produced a lead com¬ 
position which resists creep and yci Jiai nil eke oihcr 
properties requireiJ of sleeves. This meant belter tote- 
phutte aervice for you and Ik-lps give that wmtr ae 
lowest possible coat. It ia an example of the wny Hell 
Telephone Lalioralorir* scientist* study mill improve 
every part of ihe great telephone plant. 


BELL TELEPHONE LABORATORIES 

imom NO AfiP JMVfWTi'NO. orrisrws AND .'ASCECNHS, FOi core 
7IWL/FC IMfKQffWtHTt AVP rtOWOWifJ tti 3FVK,£r 
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Tne. ftjECEtvj ?ro AjUxUrJa lias Lit- 
(nne, wWl Lhf CIUTenl aceelcl-alad in¬ 
terest in TV and I'M hruaikasiuig as 
vital a factor al the SL;Uf<ML as fhe 
transmitting areay. Tlifi sdi/ ■! n-»! vUf 
broadcaster ha* found that the iehit- 
kg antenmi i* qu itr an item for tc- 
lav 1 ng TirirLl i in ijl; , Held tests and 
other special purpOSH; Studies. 

There seems k> be nit eiwUesfi va- 
rie5y ni sype* which have been and 
Lin tie used Particularly popular Ik 
[ he yagi directiona.3 rxnnhinaLKHi. [iL 
one series of S1 “f—irur cesL*. Involving 
ghoul sLudies, bolh Lhc yagi a tlvr-KL-t- 
merit affair, '.'id H huh wave dipole 
v, err used, with I he yigi being Found 
it. have a field gain of 2A over ihc di- 
[K>'e and 3 rjejrr. wnlth nf ajtfuoxi- 
mmely 60* between half power poinu 
in chc bori'aijirtal direction 

During recent MSti COal-JoltLcd by 
WABD between New York City and 
Oxford, Go El MO t into, | approximately 
fifteen roller nnrthwest nf New 
Haven, h ftnir-elLThenl yogi with a 
voltage gain of l.fffi over a standard 
dipole *'»i used eery successfully. The 
antenCU, mounted on tap- nf art eighty- 
f«ot pole aft id a ted atop a fill Zfin feet 
alxive sea level, providing an overall 
height of S-K* Feel above sea level, fed 
a healthy constant signal ftqm Ihe 
channel 5 staLajh. 

Helical antennas have also been 
found to be quilt wlis-factory- Ac¬ 
cording In Its [5 o' tilt Naval Repeal di 
Lab rheae antennas which serve as 
endfite i&dLhtors, nre ea = iiy matched 
and Cirondbanil in -|;erfnrmance. I "hey 
appear to offer |xsssil:ihtiri of great¬ 
er gam and dteredivity than ate itOi- 
nililfy regliJejl The Client type ^si- 
tfima TadlateS a dicuUijy fiolai'ived 
we.vc. rind thus requires 'helical types 

Fit :tie 'Tins'll!! Muir and receiving 

points lor maximum effectiveness* af- 
ihoitgh it has been found that hori. 
tnn.thi nr vertical In Lai receiving 
inn-onai can be ut«| tor he! leal an¬ 
tenna signal pickup 

Receiving antennas are playing 
quite a role in [fie carriei syne TV 


TV ned FM Rse^Jvfjifl jtrifeflHas 

system project now being tesLcd be¬ 
tween tftf N EiW and W h" BT. 1 wo 
units are involved, it* this. KKlIip, one 
being located at RCA i-ths in Prince 
•mi , N. J., arc. the «rt bet flf W N r BT' 
with two receiving antennas al 
Princeton, a dipole and refleetea it* 
arlcup N. Y. and a bridged dipole and 
rebectpr f<vr WNBW f Washington) 
signals At Frinceton the equipment 
-onsists □! two narrow band sujicihet 
rro-Lveti The veltage frerffl a : 'oral 
nsctllatcH! is applied, to the litst ile- 
recl^rs of l-artli toeeivc-rs Find Lh-a, ibe 
freq'senry difference iietween the 
iwn iriLctnitig signals is retained The 
• iblp'Jt signal^ from two if mnjiUfier» 
are mixed in a fihasc HiKThninsist, 
1 he opt]tut voltage o£ whicli i= a iticps- 
ure of ihe phase ilifferetice between 
the two itiMHiitnE carriers. Then Ihr 
nut-iHiL voltage of the phase disc “in 
isialof Is used to frequetscy modolatc 
an rr usedlaLns 1 cycles obiUll £ 
n'fin freMpieney of lOIX) cycles, j hii 
Rht lOffihcycle tone i* a ccmirol sig¬ 
nal wh ich is li aiisiu ilied over 1 nor¬ 
mal trlrpliuhe line, which whm ifi- 
ccived in New York .s rfcntivtttc:! by 
a frequency (fiscrimmatur tn a COtnrol 
vniLagt cor re B ponding k elk; output 
of ihe ytti '.'ie efistriioltiafcii on the out 
pul oE :he nn.i receivers in Primpeton 
'If Is ronlrol rtltftgfi il applied tn a re- 
UCtituzi E 11 bt h' the transmitter crystal 
drcnii so as to shift the trystal fre¬ 
quency as much as t JfK? .Lyric? 1 he 
frequency shift of [tie 1 ftOCf-cycle turiK 
is nlerl to change cJlC frequency Hlkl 
phase of the York carfiel to 

maintain a firwf phase relationship be- 
Iv-Ltli the New York mid WaibiugtOJt 
firrirri as noted at Princeton 

FM station* are aJso becoming 
tiwaTC of the vittucE of retciving Fill - 
temiiis. A 1 WfBW. ; nr instance, cinel 
cnguKcr Marqf.iar lit installed a I fi- 
ftrineni jub L-'i serve as a link between 
the stFil ion in Tojieioi and a remote 
point in Kansas City A complete 
analysis of this interesting setup will 
appear ir an early Lssiik -.'t t>n»' "V|- 
JptTIOSa. 


Tilett I- artv! quite a rel&LionEhip. 
between the receiving *nd Lt ajiasnit- 
Ling antenna, pardmlarly mt ibe vh{ 
Inldi nJif batiOi lir^inrting on ihi^ 
point at a recent F'O" lmarlttg, T. 7 
Goldsmith, .Jr., said diu with stand¬ 
ard iti|xVies, Lise voltage delivered tc> 
nn ultrafng'it tcccivci' is • miy about $4 
as great as tliat delivered to n stand 
ard TV ntadol Tl! i E IE due to the fart 
that lira i\hf half-WFive dipole is H 
lhc Ivr'igtl of ihe vhf moifel Thus, In 
order to obtain eanal voltaB=^ Lite 
receiver itii>ut, tfie mJbJ antenna would 
he required to have * power gain 3'm 
fi4, Goldsmith I'oiuteil out. fower 
^uins of most v>\\ antennas are nrninid 
two to four She ref on the w^, F ati- 

tenno wnufd he required to have a 
pair, nf 20s 1 to 30(1, a eohdition which 
would became fjusiu a pi obiefli hi 
W10 itic. Dus :ill the 11BF color (cbEe, 
an inlttnna wi(3t a gain OL 0 wn- 
used, VVitli li'is type of antenna the 
field strength, nuclei' average exmdi- 

hona, wnuH have to hr rw 1 'I furar 

ricncs as gieai for the is limbi gits as 
the veryhigha and in rough terrak, 
ten to twrnty [ inirt hs great Thin, 
id (ioldsmitb, ihese figuret indicate 
Ihftt effective radiated ixtwers (if luu; 
to four hundred times .is preal di- 
pen(|ing on teriiuu will lie required Bt 
tlie ulLialliic!!! as uri [lie low bands foi 
Lompfirabk coverage. 

With die ultrahiglis destined to he* 
■rrm'-r a fiiictnr in "f V iccEiieiciri , il cct - 
talnfy appears as if antennas will have 
tn receive ultra enrefill consideration 
froiii tl'iK tle-E-igk hn-f appliratinn en¬ 
gineer. 

The receiving anteivnii ustd with 
I he TV set kl hum:' iv aisu an ittiTi 
wlueh merits close study by 'he [ele- 
enster, For it Is the aittenlti, most 
oIelh, whldt Mill snap ii- the sigrial 
to the Sitislacllon ctf the "L"V set 
owner arir] arid a iattsfied Viewer [0 
iLit Ldccaster's audience 

Receiving antennas have iHaMy 
gr<?wn np ;uid hecoiiM toweriirj EeE— 
lows .-f intporiancf to even TV and 
TM riTOiirhasler.—L. W 
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Putting a Station On the Air 
Ms Often Quite a Job 


WflEK WE received Util rf* 50111 c 

months wc were facerl with ioihiv 
lhnttige .mil installation probJtms. 

Tin; to wet and anchors Tot the 
gtH- Wires of Out dlree hundred, foot 
lowet had been put in during the -win¬ 
ter. To thaw the earth Tor this 
tiperaritin straw had been placed on 
the groumj, then covered with coul 


250-kw Dickinson, North Dakota, Station Successfully 
Put On the Air Despite Hardships of an Extremely Cold 
Winter, Basic Equipment and Transportation Delays, 
Accessory Shortages, Incompetent Antenna Tower Work 


and a Telephone Strike, 


by QUINT IN V, PROCKASKA 

thi*l Eiifciimr, KOik 


slack and allowed to bum For two da/; 
Pigging Lb&i followed, cemem poirred 
and then covered with dm additional 
large !|;ia-nt! fj- nf straw. 

Due cti tbs shorifttn oj b«ili!iiii: 
materials, we were obliged to seat-cb 
For suitable housing and succeeded In 
locating n country school house which 
W411 mtjvrd in to serve for the traus- 
lidUCr building- Tim b'.Menrn: w,n. 
dug by tlkiwing : 3 it- eardi in the same 
manner tised to prepare tor lbs tawt r 

1-j.Si; pud iiutlmrt. 

While a waiting artl-vil ol the- tnwc" 
we hcg-pii planning of Lhe studio. 
Spppt war; leased iin She rsnnr.d floor 
of s, building in downtown Blckrnstm 
Although w* had not received, uui 
console or other equipment *c did 
huvr the jnnriion hiiKe= nod proceeded 
Willi L:m:l iiisLaliahiiii. I ;i ili ;lI i tin 


wiring wpm completed a long uni- tir 
Fore tiic arriual ut LLe equipment. 

As rtic spring of '47 neared lhe 

transmitter sttr wap alternately frozen 
hail! (M ri: Lii.lv The EOWCt I lad st¬ 
rived and then the tower construction 
crew began putting it up. A? tile 

jc round ibawcd the toying of the ladiaLs 
for (iie ground system was begun 
To install the radtala we used a 
Lracto:-' with liLtadled yd r.iu nt lift 

1 FnrEuiua. 


plows The mold-boards wen: re¬ 
moved and a narrow piece of j..tacl 
was bolted on die beai n To the- back 
iif the point win placed a small steel 
pulley. Ey die use of di* liydiaulie 
lift and adjustment! the sted rooter 
COuld he lowered into the ground atmut 
eight inches and also lifted cleat ot the 
grating. A wire reel wag bolted on 
Lup of lhe plow and alter a Little ex¬ 
perimenting we found lire ideal ap¬ 
proach ■ fj rst reel mg out one length 
tA wire, going hack and thru miming 
in ihe length hid ouL and aL the same 



i.DIX in[f iiim 1 mn:. 

r, ,W fl i.'.t 

paunmnii. An-ini 
1 .j rrcip j-t-ji i If!i -f- pl'ifi 
ill lZ] 0> be; uctumu 
■MlrtHI ia $,G 6 am- 
9Mra la-r 3fl(l w*lll 


time p-uniiing out another length ol 
Wire, By anchoring the- wits at the 
tower base we wrre sbl-e to cut the 
were mta the gT-nund with a riiirnm 


ttuapvil rn™ h-IiIi »he w.U -ia-.\ i^i^ule r* 

itic IrlL at eiiiibeiIb ia an annnua^a Ivinih ftir 
Ft n liri'iajjmlB-- 
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.-.har bwk r-dmt* n ihilltLX trtmmmr*. 7h. n^lw'.> J&j* * 

^llid nth. dtf air Th* flpm mn«lnt cil- i™niitilllM anil nm» IiiillltiM Mrviml. 


Slit mluc in tftfi ground a,nd immedi¬ 
ate/. CFOS-CO serving Ju ccyvet the wire 
rind litilding it in the JjTiMdlld 

The traiw-itr^sUjdi lines were tuh 

i'aOVC ^TvMliK.I even IhtTljfl I lit'!' were 
EOff drawn COppC and ■■•■;LI 1 1 1 have beet 
safely put ! underground This wji 
duise because ihe best we could get lor 
towel lighli nr/ hemcne ^nrter circirii: 
wjs ordinary kid'thtehhd cable- 
Si nee wre wanted LO I uu ihesr calrle.i 
above grOUhd it WP-E d prided LO rUtl 
:Sie i raiKJnLS&iiMi ne similarly There 
liad been reports IhaL gopthers enjoyed 
eSLLiit.|f lend th inkling-. We haven'l 
had any experience with gophers «ai 
ilig the lead shield, but observation* 
made in [tlis stetson nl die cnurUr*- 
hast indicated Ihnt the ‘eait does de¬ 
teriorate in around five years, possiWy 
ijaiit to snair chemical COiilvia cif the 
ao l The I cm!-shielded crude was -iu' 
rum ill conduit due U> its scarcity and 
expestst. For r’/iin>ii ti ■,■ sake wC Jed 
nriy 1 l(t rj or to the tower for tower 
light VP-g, This data cause a. sunsuiet- 
H111 = vdlLagt drop, which. iF severe 
enough rtridts m =. slight dimming of 
■l ie IlgliLs wlten Hie flashing beacuit is 

optralinE- However, the procedure 


pemiLtn die use ot a themiTcouple 
instead of a lEuxle rectifier f*r remote 
antenna current mnniLO: ing', The 
change in voltage between the lime tlie 
tower tights are off and Opcnslinn 
would tc suffice;hi to alter tlie rfe <ntl- 
]Htt of n TCCtiiirr. This rriLjlr! lie -_or- 
rected ut course !iy running out a sepa 
rate tine for Ihe rertLfiei. Il would 
liave been co-reside mid y ketier to have 
a Till! ti sr line Lo the tower with an 
LsolaLion alepduwn transformer, since 
besides eliminating the voltage-drop, 
possibilities of feeding back rf into [hr. 
iKiwfir line? would have bectl rnmi 
mlifd, 

We were ElOt COO pleach wilh thr 
construction gang work tti installing 
ihe conduit ami tnwet lighting circuits. 

I!videwtl y to :{n?cd Up their work LliC 
bovs threaded the irOoidu i L IftngEhs onto 
she wire until they had JUO' lenglim, 

the distance beLWfCIJ Ihr tnwr.T ligJiLt, 

then slipped in -wood chips is hold the 
conduit front slipping i [Hilled up 
lengllfcs and [lien turned each llldivid- 

r ffSriP T 'lFl*r ij :i GlLci Ti-rfinri i11 

mnni-.irr, limiLllif implifi*r mri Itiit littpliAfl: 
it, t nli4 ■Catp-. pxcJuiifc M'rfqijenrv mi-jjLim- ■■ 
niMiir by 


-jal lengtlt to couple triciit tew?th«- 
Tkey ncglecteel tn sesrn the ends cf 
Lhe conduit wtiicft ng-tiiTii!y cut che 
wir-ss. Ami 1 lit w-oorl chips they had 
placed In the condo ir traide it exceed¬ 
ingly ditficull t; pull the wires wn vi 
Lhe conduit when we WCL'e Soroed to 
replace triom 

Another luSk cnnstroCLLOlj - gllUE 
Item that caused, us grief appeared in 
tltr tow-w where one side of the hot 
lead w-aS sltartcd lo the towel This 
was not noticed until the construction 
cang were will I on Iber wsy. The 
ttiwer ligilts and the code ben rnn 
wOi lied! fin e r but LliC tC'WCf Vi ho' 13 0 
!■ rsf leading to ground wav causing 
plenty nf datltagt. 

We were quite anxious to get 
started with our equipriMFil rest broad¬ 
casts and wr llvwtEhc tliat the hot lead 
problems cimlq be salved by ravtrsing 
the connectiiim it lltc | Ut'iOtbOP honts 

and uSuttf lilt shorted wire as title com¬ 
mon This w£s triei'k and even though 

thr rnuLiSidti WftS ETtaindt".! Ltltiftcdi- 

ate;> att«r leaving the lower liijhtir.E 
elinirr enough at voltage fed Ilircnig.l’ 1 

‘1st antenna timing to cautt the tranx- 
r Conjiimvrf flit peg r il 1 
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Airline TY r Receiver 


Floor Model 12" Direct Viewing TV Receiver Tested on 
Commercial Airline During Runs Between Washington 
and Norfolk. Washington and Chicago, and Detroit and 
Washington, Found to Provide Excellent Results Pair 
of Straight Dipoles Cut to ChannellO, With 72-Ohm RC 
25/U Coax, Mounted on Top of Fuselage and Belly Center 
Line Near Passenger Door in Rear. Aircraft Inverter Used 
For Power. 



TV UBaclia] Kid II Ityxin vltl. 

Thl inrinir H|N Id lilt jiFTr.r limply it ■hnin 
!■ Ihn rtt*. 



Tha Icr-m'J rep naanm. 


All Lialczm LnrniiL 



by WILLIAM S. SMOOT 

tnpIri+H 

cjifi-iijii AirflnH 

TELEVISION IN AIRCRAFT ih itut lie TV. 

The irJhtar, IulVS bsed the tf chili t[bC 
■.arlitalE/ hut th(?i.r croft wire rlfiipned 
in MmlidpritiaiL uf nidi Spec La] ^ 1313 : 11 - 
meitt. t,OTnmcrcial airlines, however, 
were skrplica! of |llt TftJultx which TV 
conjd provide- br] a 1 -ey.bLaT run ft nil 
sped fical ly for passenger filial lam- 
rcretil. Prd Immary teats by one re¬ 
ceiver JtlahbtiLcturer 1 n a Seech Jl? 
executive rraiiipurf indies ted how 
ever, that rhe rer=uks wuur-fl hr very 
aaiisisctort Arnbrrtiryjrlv we decided 

lo -Curlnlui-1 n t-CSt aboard' Mir atf'tblET 

dbTiii^ s ryi 3 | Wc were otitte (pratihfill 
oi 11 m results, Passenger rnmrnenu 
and lumbers derations were nicer iavor- 
abtr. 

fieeaJvpi- 

the receiver was a flnnr mockt 
r- 1 >iko hnme rec-eivur incorporating 
12" iliteci viewibff JfcrSm. Initially a 
temporary Jnscullatirin w.v- niaJr in ihr 
rnrpi COliipaitmesil where file receive.- 
ivas tied down with esiy;* iMr-aps and 
ftaywirtd in fcit u Lest rim 

The foMowinr night i- w ai rdoMtrd 
against the fm-ward cihiii bulkhead 
tnifflediatdy |q the Fflfht df the oislt 
A platform wns fc-jils tb iiFr the cabinet 
high erourh li> permit |*CiCiri VLF-ihil ity 
hii;:k LfitD rhr rshiil nlinvr the heads t.f 
ULlier ps-^fiLgers f[S height jlBt pfir 


fid nMtil Ik rtf r.ralvfcr i„ til nl|u 
**'»RVri wwrm mr,*v\*4 fa lha ligh.i,hi(4lf r ttlrl - 
n» ' 'fr..r(i „i a< ill dll .ay m| '|, r pltaa. 


iListter] the receiver to cleat ih-e over¬ 
head baggage rack. Ctniitnieted ui 

y*" plywood appro tl iffliRSely 11" high, 
it hed. a maasad deefc (digSuly 
Lha-n I" below the lop) tn pouch ilie 
haie uE the receiver cabinet. The 
I 1 -?tiwiti deck. W4E- iniilr Ilvci ply, 

woftd floors with sp&Jije rnbkei be¬ 
tween fur 4-b.-liiuninjf TO abiurb Shock 
and vifration. Tile cabinet vi-ag ^t- 
nichftj to the piatforns deck with Jung 

WOO:J -.L-.R'Ws Li-.-.:.L1|;|1 from Lht bnltwni, 
snri [lit ptaiForni was bolted tn the 
cabin floor. Aftej IkIii^ leOLlYely 
inounteiJ the f^tfortr, tvas painted mu- 
wkkh blended well with the 
Ciihni Interior, 

fewer ivppjy 

To diin Iivato the iieceasity o£ a spe- 
cial imwer iupp?>- an nn ciaft inv-crtvi- 
was bterl The input drh inj voltage 
w;ls obtained from [be i-eyiM.i. 28 -f Cc 

Ship snpjily A, 50-a.i-n-p tlbp-l'ree cic- 
CiMl breaker was hxmrd in the panrt 
ahovo the eject 3 -:rat ciieba breake:- toic 
OH the lelt oi rke rampansoniviy in the 
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Installation Tests 


Fnrvvu nj fargu cm ipartnieai L. T he OUt- 
puL .k single phastf, 400-eyele m Inppcri 
ai 1G v ami 115 f the iallrr win, tj[ 
ecoffse, used Sur the system. To 
divorce l.lle teleAsHJTl equipment imm 
llbC ship's ;ie Slip ply an additional in 
verier wii.h installer. in the iliij/s radio 
lack. AJdnoeigli Hie television equip¬ 
ment was designed h r if.) tyclca, ill 
pcrfarnianoE syn 4fJft cycles win equally 
T.jt isuictti y ; Ll c large Gd-cycl-e coitl- 

IMaieiiLS merely can cooler 

Mobile TV •fxppriJU'sniH Fjit suf- 
fei-L'i! mostly IjeeSaisC *r propagation 
.mi! ai.la nuii sj-steitV difficulties. An 
airplane; is I he enilxir I intent u: till! 
dream uf a fky ftpftfr for Fui antenna; 

I he only ju'jbkia being ill speed 

A= iLiitrnn.s engineers Vnow only tim 
well 1 ia iesull.nl i-. always a rilmpro 
arie. Ill amic eases Ihe conipt Uni isv 
ala y lie with tlit a payment-house 
owner' will ler.ifl il is with space, 
weight, sues?, drag, eifirifneir and ap¬ 
pear, iiKe I a- iTtipteridea involved 
in I clevis-inn tit ilrfl.'lely an a.sset. 
At the WH-t’rPIlgihfa are iliOrt ll fol- 
Fn-ws rfi.ic the i.-ntciina di inerts ions are 

SPial] .nirl hjuHsfii|jeil1]y eRk.isncy >■ 
readily nttailinHc IT.very square irtcli 
□f milled area protruding imo the =uf- 
SlTen'i- derieiues. spessL Every Otinoe 
erf adder: weight «i the aircraft re- 
duce-j nseiid Inad- A combination of 
drag am! weight creates stress in the 
Structure So Ri none'* lEiggage may 
have in Iw left if space Li; not available 
Appearance is m uridifional ftimnajc 
denoiM nator whether en a, building oi 
an aircraft. 

The antrr.rai system WC decided to 
use consisted. of two arrays. One »■- 
tvltllFi was maunteo on tup, forward 
flightly i ll of CCIlfC-r, on the tutelage, 
ami the other an the belly center line 
near Ihe paaseilg’M i'Xif in the rear. 

riacil was 3 simple Straight dipok. 

mounted on a utoldeil liollow plastic 
■mast drilled Lti accommodate two >4' J 
elements i-E stainless sted EitbirtJ. 
Eakll elemenl, which extended 13" be¬ 
yond the tide if the iriasr r mi cut for 
channel l(! and cleaved the jSlIlI by ll" 
with spacing between the cletnetiL 
end'- wiliiin thr mail. Tire dipole fle- 
itltnlS were pLacrd Jiaraitel tri the sin - 
-are of the earth and. sc right angles 
to ir line of flight, ihe hollow nusac 
permitted feeding of die transmission^ 
line through from ■wiihin the nirframe 
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MlHBB |hr.vi ]f m ilI rj re J> ■!»-■ nan *t* Id**1 I.TiC b fUrtVE- l*rT*in I; ill il 1i* illKBIH tu 
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to the dipole. A 72-ohm RCi-25/U 
COiX trnrismsSiuri line was psed, i 
max ml aw itch jOCHlrd at thr receive 
being Cried t ■ se.lert cttheT Xiltcmna. 

To provide suotid ilistribirtion to thr 


tnlire cabin It was IKCeSESTJ mstal! 
ndfHlioma] ainjii i her and speakers TLc 
speakers were &“ type. By kKat- 
liiff ihree UB them on the overhead 
baggage lack amt using the reocLver'a 

l' il V.m T| tvlpi' | 


I'.l-i.It iDip. Tfjpp WfTh 
kom 

i fH?if I- la- N'actaflk: 
10-JWJF‘l *nil N*fl4frTfc 
c& WMblnp-in, W*ih- 
sa^riin and !, lb i c n | 

and ihH 10 

I'-....-..- r.'J’i me 
IicHmit S'.rk l» Wf|h 
jri(c l-i I!iTillia In L'Via 
sap rnfc ica lr * LMh 
muif, raJ-.u-. 
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tivil Aircraft Radar 



■' r,4n[ Ahfl 

rW'lim »*;d ■* Sji'h' 
■ *il 3ll»lH Dill* 
lilt ipki iir iLp knJi, 
fkinr MCfir «■>! |h 

prishm H" i -1 Elk [TUB- 

MSICct-i CttlTOj 



Mill ircidliL iLzeriTl rudi r 13 mu at DC-3 * j r - 
<nF< <.C*rrrnt Alii tv* Asutfttn'; 


Tub probLcms ot cost. weight, space, 

primary electrici! power, ■rrjTrplfy.i'ty 
and maintenance have umLI recently 
reiLrletesf the use <rf airborne rarla? 
military aircraft. S-tveial months ag* 
a comparatively lightweight (60- 
Jwinvtf) n□ t i| aircraft radar 1 was de¬ 
veloped aed successful! v tested jn 4 
DC-d place. Til!! infllrtlinfiMt requires 
mu change in aSnucturol member* of 
the airplane, mounting brackets tor 
rhe radar being bolted eo the existing 
dirlianir. 'ITic- tower half of the nose 
cap ii replaced, with a molded pliLftk 
section that is transparent Lo niicte 
waves. [incept lor a Email r r indi¬ 
cator in Hie LOthpitj the unit is fcJE- 
ctmtnined and includes = dual reflector 
which is an Integra? part ol Use trans- 
JtliLtfir-receiver mcamed above it. 

At present, as Lire £rst stejh, radar 
:i fua dliJr in any aircraft where the 
engine Ja not mounted in the iMjae. It 
rnn he completely accommodated 
within the ciuss pi Hie fuselage with- 
•Afl ut ativ Way ijilurscrinp with thy 
slipstream because oi protuberances 

lads* Vnekus Faylmaif 

The largest transcontinental types 
ut tCitnmercia] airliner 1 tised b>‘ iched 
tl'cd n if lines cost as much as $ 1, IklOJXW 
or mere, This li.gh investment for a 
common ear Her tarrying halt a hun¬ 
dred passenger-; iud ^ small aflHKWt 
OJ cargo can only i|E financially Justi¬ 
fied by covering long distances in (boat 
jjerlnds nf time and hy quite LOflilani 
flying service. Even then, the value 
oi each poimrf uf weight in an aircraft 
when com par ed to passenger nr ciTgo 


hares has been estimated to l>e as high 
as 3E75 per point:! per year. Another 
estimate quoted to the author lias been 
t2,0Df> per pound I nr Ife liie uf the. 
■ irc-rah I'lvei iic Lightweight radar 
wnntrl therefore represent a payload 
loss of approximately $10,500 peT 

year. 1 Sue economics of opiairiPFriiil 
avmnon are such, however, that this 
amount erf payload lost lo radar can 
readily lie ilfTsC’. by such advantages as : 

<J) The aircraft tail navigate more 
eorrectiy and ideally to reduce hying 
time aloEt be IWCCn mly iwu po-ijiti. 
hai’nity ig promotrd because radar 
facilitates orderly operation Jn ad- 
-.!ithHL, it represents a il-iic■ tc saving 
in the cost, hulk and weigh: of engine 
fue). 

Cetrtf Feel fceflomrei 

{-) A ircraft Without radar nor 
I rally carry sufficient resrrye gasoline 
£o not only reach sdredukd dK-tirm- 
term, ElUl al=':- enough arlditinna] iuel 
to reach sn alternative airport pin* 
LOrly'five mi-liutes extra flight. If 
lodat will safety permit a small tedlK- 
tbon in reserve fuel carried, even only 
hns gsillofis, I here w-i-.ilil l: r a saving 

of about poimdi in weight, cn n 
ssvilig in weight aqinj |(i plw’jt five 
times the weighl of thr entire rodai 
insf:- iljdoti On the IsaSis of the ssme 
S175 per puaiud per yenr kgute, there 
would result a net raving 'oi pay load 
ut ^■■fi,,1“5 per year |*r plane. This 
estimate fi{ 7 -are can lie a little toss or 
much more depending un the sLze (rf 

'AUiaini AhutuIfi 


tfie aircraft and the type of service jn 
which ii is engaged. 

(■?) TTie geurral expoctatiun is that, 
radar also can result in a reducilem iu 
plane ursuTance rates Insurance rotes 
jnr based on accident experiences and 
costs. If 11tLr cavLng, tn tile end tcsuIl, 
dots cio: Lo icEel] meet the cost of the 
radar system during ibe hfe oi the asr- 
crait, it should more tlian meet the 
entire coat of radar maintenance and 
repair. 

iff TJte availability ut radar will 
.rlso mean that take-offs and landing 1 
will l*j jxissible for a percentatfe uf die 
occasions where aJicralt either have to 
te grounded at forecd to travel to an 
nltcTractive airportj an aljernatlvc 4iT- 
poil tueans great inconvenieucr to 
passengers, adverse effect oit passen¬ 
ger jratrcuiuge, delay in delivery nf 
air mail, putting Lire crew Lr. the wrong 
city tor relief pcirpracg, '■tr. hi any 
event, it iliarupts airline plane gdied 
cJes, Ihtring certain periods of the 
year and in v<ymt localities, the noss]- 
biJities lor inaltrtalninE flight, services 
may reduce airline revenue losses lo 
raidly justify the cost of Tadar cqusp- 
metiL. 

(J) Radar can aln> elimLnate or 
greatly reduce the likdiheod u: cull 
SiCii aluft regardless of visibility, 
While The rocords Lu date ou cornmcr- 
clai asrliues sliuw nc- .-ulemen between 
aircraft ilianla to CAA iliglic rules, 
ilterc Rav= been a number of instancei 
where aircraft have crashed into 
mountain^ dnring poor visibility 
Su-ch itiOLicitailu;, lor example Legima 
Moontain in anuthern California (tk- 
vsrion about fi.DOl feet) utui be tie 
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Recently Developed Lightweight Equipment, Which Can 
Be Mounted in Nose of Plane, Affords Many Desirable 
Flight Control Features: Blind Flight Navigation, Obstacle 
Detection Warning, Selection of Obstacle, Tree Terrain 
and Thunderstorm Detection and Survey. Radar Setup 
Also Helps Overcome Problems of Existing Equipment 
and Aids Such as ISO" Ambiguity, Magnetic Compass 
Error, Night Effects, Signal Warpage, False Cones of 
Silence, etc. 


by SAMUEL FREEDMAN 

Hrw DuVElD{im>Hl|> enn.,nE*r 
9nMnnu,-dild'-l, '"=■ 


reckd on the tadai for approximately 
80 mtifta- Radar alro eliminates un- 
cerLahlly wtlHtn an aircraft F 1 USC, VCI> 
[requeuijy, travel mi* w through a 
C.IrnjrJ baitk. 

(d) Radar pinys a sok m maintain¬ 
ing passenger patronage during p«i- 
■rds cJ had weather cjt adverse visibil¬ 
ity. Si is not nbcomiurin have many 
empty scats in an aircraft during the 
winter month?. 

(?) karinr affords Lhe pilot a uKan* 
flf ijeteeLLi.g solid and null-sol id density 
variations ahrml including min, dewds 
nad even birds Tyjncal examples may 
he mountains Fur eighty miles, ditfis 
so? Eorty miles, LhundersCdrms about 
lhirtj mile, and oilier aircraft about 
twenty miles SninutheT flights wlLIi 
less discomfort to passengers and 
crew, and less stress on live ailCTAt' is 
possible, COO, by avoiding storms ond 
heavy chujil formationt picked up well 
ia advance by radar. 

(5) Since other aircraft are ill mo¬ 
tion, they ran he well defined on the 
radar with respect 1V nxed objects. 
This inEormatimi is particularly useful 
when planes are Stacked over an air¬ 
port coming in foT instrument landing, 
When: as oFtCP happens t plane in 
Lhe stark pets kin 1 or contused, other 
Aircraft equipped with radar car taxe 
suitable prealllions AS wc|( an ucipiaiitL 
pun-radar points 0 f the J-Ltutlion 
(?) Most of the radio aids to avia¬ 
tion today arc dependent on the ■exist¬ 
ence of fpdliic;. and the cooperation 
oj facilities nn the jffound, such as 
jllasLrated at rig-tit, below Radar can 
function with mil the presence of Avail 
ability -if any Facilities on the ground 
(yj if! other anctaft. Fl floor: not re¬ 
quire the cooperadon of the object h 
i!-elects. 

{?d) Other advantages will eLcCi- 
nitely manifest Ihecrselvct at radar is 
mure widely adopted in civil ■viatwm. 
Primarily radar will offer the pik* an 
Alternative a* well as a check against 
the shortcoming erf other lAdio nr 
Othei aids now ill use Aboard flit iiii- 
C raft, It will also help in assuring the 
pilot that gr.-riir.ii-located aid : tn avia 
tion are functioning proprrl) No aid 
to aviation. either airborne 411 ground 
located is vompkialy infallible 

Examples where ladar may ne Jwlp 
fnl in coping w ell shortcomings tr 
existing equipment ami elds arc: 

Tire d-Atiger ot ciihiD-KiiL when 
there are many [lifpOVU in <wi« area 
arid visibility IS poor. 

I,ii) The danger oF 1$& V 
when signals .Ilf received Otl a loop 
ante nr .a as ss the 'MMnnron prartkr for 
direction fllldei operation- Any loop 
aritcaua with out. elaborate and prop¬ 
erly functioning mvc proTiiiona will 
pi eh up flurry signal epUAlly IIS well at 


tvrp points of the rotatable aitteuisB- 
One of the.ie will Always 1>t the cru 
rert ihreeLicm while ilm other will al¬ 
ways be exactly vut. 

tO When a gyns type irf compass 
is unavailable or inoperative, the fiiar 
netic eompasg may Ik Lhe sole direc¬ 
tion-indicating re Fere-nce device aboard 

the alrerall, The magnetic compass 
is subject tn CHOI'S. Magnetic varia¬ 
tions exist because the caTth cs not uni- 
tomily magnetite*!. IL may vary in 
SOUK geographic localities by many 
dcEvees tkpeading on local iuftiKitec. 
The laaguctir varistjons distort the 
lIHROrtic. field 10 produce MS-calUsd 
impouijr Flfjcy Such ^ line cunhCOLs 
geographic points m" ident-.ca: nnignei k 
variation. EveiV elrcliimE luculL. 


metallic [xaTt and reiauve Airrrali mO- 
tlon and arifyle tnfther oatists compass 
error ot rfrvialk.ti asid^ from magnetic 
vaiiation. A variation of IT' gtealet 
than the compass reading lurfitially 
exists m the vlcimry ui New York A 
variation of 18° leas sSian the compass 
reading nOtltially CKisU in the viclttiiy 
nt bml FrrincisrO. It will be iOTnrrtiing 
else in eveiy odner part of the world 
Tlir HirectLon finder, a raaLu&tay in 
comziiettisl 3 crl Lr.ers Ls depenikni in 
the compass accutaey. Isi the case of 
radar, (he COmpast is helpful Lot lifrr- 
tnce purposes., However, sai’c raviga- 
tiern is finsi-ibk try TeJstive heatings oi 
the aircraLt headi ng versus the l ight- 
Left ohjer! i»|;unse indications. St 
dow not liavt- to depend (m homing 
iCjrtllHILiif JK PQQt 36-1 


A T»li« rMb vavlni taiif ohiimi with ItfiUlkl l(f Tvl** |r»rar»inliin anil ntl«dlO IMtIPe -tmilira- 
■loh ilidir ll krinirmHt in iNpttOMnOqf IMPI *amnmuliiaL ddi liHMM 11 raqn|r™ P» ™ippt*linri 

ill I^UUDd t-'. V T»f nirrcxl 
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Irt M * ijjt.* lift >'c a eotitinuoiM check 
ur- the chnractrriiiic=s of FM jirogram 
aipteis, which a)so meet FCC lequLre- 
ricniE. it in (r:: Celt i;l! Iu in .plr y a lUiDrjt- 
3NC which e&ri measure frequency, peT 
ctm modulation, nniK level ami dia- 
Eorlioti, 

In Figure 1 appears a vi*w o: a 
moiutof d*iipied to Jjroriafc Midi bct- 
y>CL”j, In operation, the signal can lie 
lixucuintd when the switch is- cat posi¬ 
tion 3 (Figure 2), wh^rr the signal is 

IHUiod with til Fit nl a r-tyabJ -CLintrcilled 
local CjSCitlalnr an th;i t a 210 -*C diffei ■ 
cnee frequency la nlna incH- The 210- 
kc slue wave is then led tlirrmgh sev¬ 
eral limiter stages and is transformed 
into a square way*. The a 17111 are wirti 
hi turn, is S]ip3ird rci * cannier whidi 
functioni as both a cleTiindiilafor and a 
frequency measuring device. One ont- 
jiui uf the emmier j s registered on the 
frequency inner and cna he read on 
tih<; front panel. 

The other COTlIttet output, an audio 
signal, is then fed into two Bcsarate 


Circuits after i|vr 2lfttc r.-mponents 
are filleted nut. On* circuit measurcY 
Cbc distort ion and noise: level ol the 
signal and the ■cthTf determines th* 
per Cent Uiudul&t!tin. 

i-eeal OieJriar&r sxtf Miner 

The nutput is eomverted imo a 2iO- 
■frf signel by Itiirtirig l[ with a crystal 
cunfruUed-local oscillator frequency 
:liat is exactly either 2ltt £r above or 
below the transmitter frequency The 
frequency of llie crystal, which is hr]:' 
in a crystal erven to assure precision 
conSTfll, is sdected to he 1/24 of the 
final drsiT«I Freqtitrf.v. ft U limn mul¬ 
tiplied 24 rimee throug:li three multi¬ 
plier stages and led into one grid o : 
liie miner tube, These jmilrioUer 
stages arc all tonventinnal and requite 
mi elaboration. 

Tile 2E()-tr 1 / carrier is. passe! 
through a filler to remove a KKl-uw 

Pimm 2 

flhch dlafran ni 1 La nwiMni 


componittlfc aiwt Is 5e4 zritu Liie 3 3 rill it r 
stage's. To obtain a high degree of 
I m».inEy in Lhc counter an absolutely 
squate wave input is imperative, anti 
it is dis function of the limiter to 
iraitsfurn; the sine wave into a squBre 
WAV* rat in. Th.i .1 is dune by succes¬ 
sively cijiting of the peaks of the am¬ 
plified signal. 

(.raJMei 

Limiter circuits ate faumLim- ID all 
engineer* in the field as is Lhc- danger 
if free oscillation wlirp high, gain lim¬ 
iters arc used Due to this latter tact 
a s]ierinl (tinker circuit lad to be eL*- 
veloped. S rietly tfiere ire two typcH 
n: inn her? lit one, liiC high gam type. 
Til* grid hull is surf 1 that the tube will 
saturate beyond a certain positive 
value of impressed signal. The plate 
current in tbit circuit w |l follow the. 
impressed signal Up tn a certain point 
and then flatten out it saturation is 
readied, in Fhe mher type of limiter 
circuit, the lev. gam type, the grid 
l-’iaa is such that beyond a certain 
negative sigma voltage the tube cuts 
□ff. fferc again the place current tob 
lows the igicil uniil it is cutoff. This 
Uttet circuit Is also known a = a copper. 

m 9 k GeJn tMth,, 

For the purpose uf obtaining a 
sqtlJte Wave farm [he high gain Suiiil- 
ing action is preferable. However, 
parlloula 1 Jy when several of these 
Stages must he cascaded, a very slight 
amount of feedback in the circuit catt 
cause self oscillation, i n Eiv"Tc , c'mc 

lllO c jlnK p T nf t rfl Hhac:f *:id yet utilize 

hlffil-gain lllviLets a stage :if tow gain 
limiting is inserted between IwO high- 
gain stager Tlnai the ignal is first 
f :,Ssc - I L: 11 gh h h igh a ^ < r. i 11 .tv i, 
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M&nntiictisi Monitor 


Experiment! FM Monitor Measures Frequency, Per Cent 
Modulation.. Noise Level and Distortion of FM Trans- 
milter. Has an Inherent Distortion of Less Than Y\ Per 
Cent* Noise Level 80 db Below Full Modulation and 
Frequency Measurement Accuracy of -100 Cycles at 
100 Me, 


by MARTIN SILVER 

Fetfrr.pl T*l»epn*i*i»in:£-aii^n tj-b*. 


I ha;: d Iijw rr;i i n Limiter, _:kI filially 
through another lugh yd in stage 

Cdurrftr 

Jn lamntCT Circuit the vgltag* (Jut- 
pu! is (fineclly projj-OrtiOnai to [be im¬ 
pressed fi c^UCiLcy, lllE output heing 
jncasui crJ by a voltmeter which c;ul, 
consequently. be calibrated in terms oE 
Frequency ut ihe impressed signal, In 
tins ituii the aero frequency is 21d ii 
and the meter is celebrated Emm -.1000 
(Ci- 41,000 cyder. 

Thu pat-omelet that is constant in 
the CMFltCT L= the itnpr pf rive voltage 
frequency lube. The voltage Output lot 
mi/ given frequency, Iwwevrr may 
vary nfhr-T Tty design rir ad a result oE 


changes iti ambient duwlLUona. For 
exampk, the voltage output of U 2Ev 
kf S ignnl "art bn IE) or .10 volts bepnnii 
’Hf i>i. the circuit fie™Hits cir may 
vary from -a Fixed voltage of tO to 10-5 
vcijts livui a period of time. What 
dots remain absolutely rousuanl is the 
slope of ihe voltage-frequency rtiTvc; 
thzt :S lliO voltage output rtf □ 13 othcT 
frequencies will vary by die same 
amount the 2l(> ic signal did. 

For tins r-eas.(in Ltie unit, must be 
call belli'd iictiodically to assure maxi 
mum accuracy In Figure 2, X, ,-ijri X : 
act standard cultbi aticici CfySials, X, 
with a [reqiif ney of 2IQ if which sets 
ttie zero oji the meter. XJtasafte 
ijuutiL-y oE 207 frf aud is used to check the 
-JJCJ00 C/de reacting Ilia frequency 


meat lire Frtfnt a-eruracy of Llia counter 
nget after cahluattUiS id *100 C/ckE, 
while Lite fang Jime accuracy is 300 
cycles, Lull# time covers a prruid c:r 
several days and |t meatia [fiat the 
operator H'-’iii nnl have Lo calibrate the 
meter each lime h* waul? 1 e-hrrfc the 
frec|uenry 

."i 'jciienatie iSuigiani u! [lie COuiittC 

is .thdmi rtu Figul e 1 The £ rid oE 
she tube ii so biased that when the 
negative pare uf the square wavs is 
Impressed uu it, ihe Lube cuts off while 
on the positive part of Ike cycle ihfi 
lube Cundue L- When the signal is 
negative, C t charges ip through 
and Ihe germanium rectifier, bo the full 
Ft- voltpge The r L - constant ni llw 
circuit i such chat [be capacitor will 
coonpi rsely rliarge ap during the nega¬ 
tive lurlfc cycle with time tn spare. 

Dm mg the posi ti ve Iie IF cycles, lb r 
liil>e cundue.ts causing rm inn mediate 
drop in voltage across C-i whieJl Lbtii 
proceeds to completely discharge 
through the other germanium rectifier 
and Efoq-.i-ency meter. Here again Ihu 
rf COtlilstLt is such that capae iters 
completely discharge during the |jos-s- 
live half rycle wiLFi tiinr to apace.. 
T his process reneated wnh rath 
cycle 

‘The local current flawing through 
the fresjueriey tnetet in one ieeuciH is 
the ;mrgr-' ! of a|i the current pulses 
dial lluw UirCiugh thr meter in one 
second. 

Since 1,1: C design uf Lite Cirmir is 
«*ch that each cycle contributes che 
iUJlie nnuunl Cif runent, which we can 
cab I the total ttmounL of currant 
tlc-wmg thifniyh the circuit in nne siv- 


M|*rt * 

Tin m-snrinr ii.lKrt.ar Esrcais. 



Fiitrc .1 

5cVc"'B | .lt *1 ?l'« •rSOnitRf irt'J in El* tfi^AiD#- 
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msd is / turn** ike number o( imlses 
per serond, The number or pulsel T'=-r 
second II equal L-0 file frequency uE the 
htijwessed signal; thus the current rut; 1 
consequently VuEtagc tiutpUl is directLy 
proper Liana! (O tljflt freipKPCy, 

This will be absolutely linear if the 
capacitor rnnipfeteSy discharges nnd 
rediiLTjjes dp t ing each eye! i 1 and the 
.02% variance udi linearity of this cir¬ 
cuit in4icii*j fee degree Ln whieh Km 
pkle elarge and discharge ikitf not 
take place. To achieve ibi> exacting 
result germanium rectibc^i were i|9A(l 
in place of vacuum tube even huts be¬ 
cause the space charge bn a vacuum 
tuhp varies indiscriminately a [id will 
change die magnitude of the pulse 
constant / ir. the lame manlier'. 

When a 210-frf signal is impressed 
[Ml the grid of rhe counter tube, a nega- 
|!Tt voltage is generated across the 
frequency meter '111 is merer, ind 
dentally, bn: a h>gh degree d iliCtLia 
so inji it i sniiiilve nnly t:'i average 
values of current The r-egarive vedt- 
age thus generated is nalliheel by a 
harking voltage controlled by Ri, the 
ierU Sal iC-iiECO* When thr meter ia 
calibrated, K. is a«t so that ilia voltage 
arni' v Ll i=- txaeLly equal to the nega¬ 
tive voltage induced by the cnunLur. 
As a resulti tiic net voLLage across the 
voltmeter is zero 

Tiie magnitude of the poise constant 
I IS directly proportional to I he size til 
C Tho larger the capacitor die mure 
currant per unit. puise To adjusi the 
sensitivity, a variable. capacitor Cl, Was 
placed m parallel with C ( After zero¬ 
ing, [h.- 20? -if signal is ted to the 
cflonitr. The metet reading is ad¬ 
justed to rend -J.KO cycles bv mean-, 
oi a sensinviry contra! 

II thu cranamct[er Is on lee correct 
cciiLcir frequency, a 210-*e slyosl will 
he fed lo the mcmitor, ami a zero read- 

itig will result. If the frequency is 
off. this foot will also he noted on the 
meter in thr furm of a definite nirmbci 
of ± cycles Of course, since ilic sig¬ 
nal is frequency modulated!, Hie ire 
queney ii varying all the time ; kcW- 
cver, the meLer is n« sensitive to rapid 
variation? and measures only Ike aver 

age or renter Irrrjornc-y. 

The selection o i the 210-tf zero fre¬ 
quency wsi based coi an engineering 
cc.tnprnniisv This frequency call T.nt 
be too low, otnerwiae separation of die 
audio signal, via filtering, trcir. tlir 
carrier will not be possible ChL the 
other hand, f*r maxiicinn cinmtrT fin 
entity and sensitivity, this Ereqneucj 
should hr a- Enw at possible. This i, 
true since the longer each half eyde 
the more complete the charge ntid dis¬ 
charge of tile rapiudliM. 

Let ns consider now whai happens 



PlJur» s 

Vnllap-/ rcjulviban cirsiciL uir-i ca xiunifcvr. 


ftm/iifth die circuit that rhsTgcs the 
capacitor. Here, WO, the rotrent, and 
consequently the vcJUfir acres* K,, is 
proportional to the EraqoeJtty. How¬ 
ever, since there ia no inertia in the 
system, the K voltage Is always pro¬ 
portional Lo the insiatitaneous fre- 
qqency iQLpfeSHd 0[l I he gTid o£ I he 
counter and tfneicfore ads a- a rlonod- 
nlator. Lit this way Lhc frequency 
trajdulafrd signal is rransloTnied Isiak 
to the audio signal. 

I'll'- tagnsl U I lien passed through, 
a H|ter w remove ?*i£ if signal 'This 
!iIter aLLetuLstes a 60-tr signal fit 1 lh. 
wit-li jespeet t« l,t!00 cycles, ['lit Uut- 
imt oi dm filler is fed into iwo sepa¬ 
rate rlrctlils; -one ninasurrs the upiie 
level ami olsi jiI i-fjtn llie oLher the per 
cent modulatjon. 

M«li.v Lcvv-[ an if OirEarMar, Measure mr-.if 

Th'C audio sigllHl is thru exiiruned 
rur nurse level, distortion mid pur CenL 
modulation, out circuLt measuTirg the 
noise irvd and distortion. ,ind anettker 
tint par cent modulation. In thfc for- 
mer ei' cuii the audio is passed cJi rough 
a ?5 mirmsEcomr ilterriiiliasrs network 
rut:! then to two cascaded, inve^se- 
fcedback audio amplifiers. The ojudIE- 
derj; are rsrrfully designed lo limit 
i[!jfOrlk'hn to Isss itian .2% mid have 
an a iid in response flat between srt pnd 
S.DOO Cycles Lu Withih 1 dh fhjm lilt 
75 Tninnsrccnd rfeempbaiia curve. 
W illr-LTit deempliaais Ihs response is- 
Hat within 3 -f> db pnoiLl .50 fo ! S.O00 
■cyclts. 

1 he output of Che audio amplifiers 
can b* fell min eltliKT a fi0ft/1 SO-nhm 
prcgraai monitoriiig circuit or info a 
high i iripeda-nce load for nnisse level 
.i-l d ialorliot'i jneasurenttnla. When 
fed inln Ore \ Sfl/frOft-dvm Sond, 
output is d di'.'rii snd 7 i* info Ike high 


impedance load, Assuming the use of 
proper fe r ,t equipment the dlstoftLoei 
nwasar ettiei il capability is —$2 oh and a 
noise level capability of -(50 dk below 
100% modulation- 

There art Iwu means <ti deLeiruLntng 
Ilia pet cenL nrodulation. In one case 
a vacuum.-tube voltmeter ia usedl t4i 
measure the jicai audin signal to pro¬ 
vide fk-c m-wliilarion diTtKdy sn pet 
cenL and in the Other citcuiL, a fiitlher 
goes on whene’rer the per cent modu- 
ianon nareeiis a ::ri !.u:i Isvit! ‘el lly 
llie operator. Tlii,- latLcr eiteuit uses 
a rhyratrtM! whick hres when The peal; 
audio voltage e-KCfteiJi a prude term, in-eil 
value. 

The audio signal rereived from the 
60-Jtf filter M first fed LO a pkaie-spLLl 
ting nutwork before being applied to 
the ahnve cireuit*. Tki-i enaiiies the 
Operatur tn mlSSuJt Hie per CEril nsod- 
u!ntirMt of either positive r negatrv-e 
halE of the cycle. The plu«-*plittljiff 
circuit enhsistn uE a Eriode, with boLll 
a racksalc- and a pkUe oULpaL, each of 
course being exactly IftJ* out of phase 
jTcm the either. >i switch select! the 
dtsired uutput ami feeds it to the de¬ 
fector circuit 

The detector tircrul CUUSsSts of a 
diode mt<1 a Ri C* network f Figure 
4]). The time constant of the network 
ia Such that the voltftg* aCJCS* C, is 
kcot se a ricri i peak audio level for 
J/6U oE a second- That is. during tbe 
positive bnff cycle lire CsrpacItOr 
charges up to die |>cak audio voltage 
[rd across tke diode- Tben during the 
negative hall cycle it illRcliz.xgCs only 
slightly so that a near peak voltage is 
main tamed- The reason for tkis will 
Isccome evident subscquctiily This 
vnlt-ge is sppSied to both the vacuum- 
tube voltmeter ,nnS the thyratron cit- 
cutt. 

Thyeetroii FTaiArr CIvcmJ* 

A fiO-cyck voEmgr. obtairuKi through 
a transforioer whose prhnary ir. 1 , 1 :.:: 
1ST w, 60-eycle iipuL, is applied io the 
plate uE tlie thyrairCut. The t!nyrjTr,’>Ti 
will fire only during lb.€ positive hall 
of thr cycle and when ilfe grid ha* a 
determined positive bias (depeoditl^ 
ujxssi ibe setting of die cathode tun; 
ne*Lstnr). When if fires, tht bll>e 
draws current and the flasher Lights up-. 
When the plate vnltege goes negative, 
lisa tube is extinguished and will lire 
again iliar;ng Ehe pasifrve hnH ryrle 
otily if lhc grid at ill less the required 

minlrnum pucitlvE luan. The tuncti-.t-r, 

of the R s C- circuit is t* maintain the 
audio voltage at pe-sk value Jong 
CuOUgh t:> lire lilt tube; drat is, at least 
1/hD serund limee the plate voltage 
may have juil passed bey<jibc r the fi ring 
{ Con-fi'irked pa poije 27) 
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TUBE 


Engineering Xett's 


Automatic rks-u i i hhcv oxntiol us- 
,ng a separate reactance tubs is- un 
exciqFtLtHially desirable feature it ukf, 
minimising many pnjtikma atiad by 
locsL oscillator drift due W warm-up, 
line vciha.ee Bustuatisms, r*e. 

1 r j (yjnnal electronic aft setups the 

-Mediator tuned circuit s ah-iintcd wim 

the ptalf-ecHcatliodc impedance *E she 
Ifpetp-nre ml)*, a phase splitter sup¬ 
ply hitf quadrature voltj.nr fe> the con¬ 
ical grid of the reactance Luba. Tlic 
lilate impedance then has a re-active 
component whose magnitude is ile- 
ier mined by the grid bias, which i= in 
1,1 m. airpstiseil liy a suitable discrimina¬ 
tor circuil SO 03 to correct Eat' any 
frequency efcyraiiQna- 

Ai vhl the simple Tractaiifie tube 
jioes fi or always SutietLon tariff nc- 
Eerily because ttiterelcctrode capa-ci- 
tanres and ttJUtsit-t ifl» effect!. -ji« Slaf- 
licietiily large to interfere with (he op¬ 
eration of the quadrature crrcnlti. 
Then: is also the JiEite TeiLdluJuce of 
the reactance tube which may load rhe 
tuned circuit eteasitflr, 

Host receivers ih> net employ the 
reactance tube melhod, thcnwjb. be¬ 
cause o-r rhe extra tube required. 
Lately die double triode baa 

been uaLiaf&CKrijv applied with one- 
half oi the tub= fouetlwi ing as tjadllu- 
tin and the other half as controlled te- 
artanL=. Actually this circuit Involves 

Art .extra tithe since ’he S£CC-ud Iriwde 

unit would otherwise Slave been avall- 
aEiLe for other imrjioset,. perhaps as a 
m ijrer- 

Recently, however, Lhc-re has been 
developed. =n aic tube which nomliints 
Ihe functions of oscillator tube and 


Design and Application Motes on the TransitroL Which 
Provides Direct Automatic Frequency Control 


conrrolkd reactance into ■ ^ ingle unit. 
Tiescr ibing this mbe at the recent 
IRE-KM A Iiueheilci Fall meeting 
J, Kurshan of RCA Labs aaid that die 
new lube Operates -5F1 the pruicipte of 
euiltrollitlg the transit lime of lhf 
tlertrciTH, - fur ease HI refCTenpe, tile 
wards frirts^f flW and emrtr&l WCTe 
eombiisrd to prrtvide tfie name for the 
fpjhe, UwuifroJ 

Kursban reported tlast, the idea oi 
the J-r.iJiui-irfd occurred to Ed He redd 
nn observing H Injuli IvE-ci-inc effect 
often found m frequency converts: 
operation. Fej in Ft Ra(.:r in pent ay rid. 
coovertera, the two Inner grids sire 
part of the (KcilhlflT cifOUit and the 
rf signal is introduced on tite third 
j^tLiS. TllUS, when am: vOlta.ee is -also 
ipirflrrl to the grid .f| h may change 
the utdflaloj frequency- Accordingly, 
said Kursharu, tflis effect is cauaed by 
electrons which are order led tram the 
area of ibis negative signal grid hack 
So- the cixrilLaiftf SCCtirTn where llie; 
brteract with the electrodes and the 
space chaTgr, and it the frequency is 
sufficiently high, the tT-runl lutic frUJ 1 
be an appreciabir EraetiAn of m ijs- 
cillation period, tlic resuliinf; phuev 


delay causing <be returned elecirOLi 
current to leave a large itrirl.n nrc enm 
pULient. Sincc ttie number uf seletncd 
electmna as well as their transit time 
vary with tlte signal grid hip-*, n VAT 
iable SrtJKWJlianee IS inticdncecl aeTfiS- 
Ihe- iKcillp.tnr dTcuii. In converter sake 
Ajsjgii efforts arc made ti? elinibiite- 
I b is uofavn iable litter action. Jr. the 
Iranaiirt/l, Lbti transit-time effect ss 
used to control the frcquelicy iff an 
0« nil I *l*i 

Aiialyditg the geneva l behavior iff 
the tube qualitatively Kntshari said 
that aome uf tbe emitted eJtctrnr.s gu 
il.iceCtly to tbe aonde and have small 
transit angles Acttvrd litgly they con 
tritmTe only to the or Uanacuntluc 
tatice Cif the tube and are iuIJRjTtaiit in 
iTiaiptairiLTig iiscjlletioils. The elec 
iruns which j>aw tine anceiic cm the way 
■>Mt tToir. tbe cathode are reflected -fmd 
eventually resell the anode, with large 
transit angles. Genet ill y, decoded 
Rurshan, these transit angles enn- 
srilmte both to the g,. and ie tlte 1.-, 
or transstisccptatwe cH the tube; vary¬ 
ing the reflector potential alter; ilte 
transit iurgk Uld brnc.r tlie trunSSuS- 
{ilH ir 3H,! 

t 


Fil'UEE 

I^mii rccciMi-il i|F> ill nqcL.ltiar ^ulra E«- trfrf^lL li*if ebiIeaI dba-crilifrd E*p . 1 . l(uriH*« 1.1 ihir 
trtih I Full MfteifiBil- In Opu-ratiE* B&flEtrDixa 1 -ce.tb Ebr P«««- Ifcrautii ilia «■£». 

n nl L-a icrt1ei*SE#d kft perira ^rli eIieu rMuMl"# fev IN* infl»?sr.r finally Ec- land OH Hllfr «no4#- 
■ Ur rtflrttOP |Ji>:nrir.i li. |u«L u h'Llr ^Ell thin l>#< «l ciiirtdfi. iht Ol^HOni *** 

iirefc ftihl- fll- IHh iuHece ul Else iffifi-Tor rin ed ■ t-eIbI^xIy Toni IfAltflOry n«»«r. ttt :rradrnl 

Jri4 mad die laudf. Wh»*1 >~M ridtctc-T ;> umk mEi*a frtgil'ivt, ppp«*dp« niciic« rtna la IM4 *Md£ 

iml ihft r-onmi |ua« ia rrlacid 
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Adding An Aural System To 
A Studio Modulation Ylon it or 



by WILUAM J. KIEWtL 


Chipy FmiP 
HffUX. C^riktlin, M.nn 


Tn 1-0K Aa:CU5T issue Elf CaWMUNlCA- 
TIOH* appealed Si ducrlptign pF . 
modulation monitor ifesigned nr 

OlIT SCatKJII wbiejs ha* proved VCTV 
effective i.n I31iiin?fljtliri£ a run ”.nrv 
nudinj. level into nnr transmitter. Hu* 
Monitor operMes on upr spare nnaic 
lixip, In j! is ctwusrcteiJ through a jaek 
paticl so a:. L:> allow instant change¬ 
over if tbs spare is needed tor pro¬ 
gram. Another circuit ban now V=rn 
added on the same loop fur uuuniraner 
warninjg purpose*, wltich 3 ia» saved u- 
tlis rupeiSM of a loop till Otlgl: Lhr tel: 
fditni- office. 


Ui* nf tKgFi+ 

Our rransmillcr-studio euJe;!*<i:k- 
infr, a* ■rM-ft-rr stations «lo, a light :h. 
stead nt * hdl for BlgJiaiiaLt Tlth 
diruinate* the "langrr of a bell grrting 


on the m However, it wa* found 
difficult to Luntnrt the MlllMIJUSflf in a 
hurry if be Lad stepprd <kh o[ his 
li« icitti e)t was not watching the 51 ^ »1 
I'lfiits. And, if Ihe announcer was 
irs'H£ hi* mike, h.e could k.^i answer 
the ylunie and pcrfrsps be advised of 
Srinsmsttci or other station prohimtis. 
I: wa* deemed necessary, therefore, to 
tOSLaJJ an audible signal System. Thr 
proWem was the operation of either 
rhe modulation ligbi or the "nr II oh a 

aiij-iLal loop. A ground could mU lye 

(Lied With cllLiet wir“. 


Bewjnpotf Clreuff 

Pita ungluaE monitor clrcuEt, with 
the added circuits in dashed lines, ap¬ 
pears in Figure I. 

At ifie transmitter end a dpJt push- 
iMlton 5 wifcll was inataFlftlt LO reverie 


Improvised Single-Loop Circuit on Monitor Provides 
Operation qf Audible Signal in Studio to Contact 
Announcer for Program Correction, Warning of Possible 
Transmitter Trouble or Phone Calls. 


Frfun I 

The- JrujMl mi i.i.i. EkTUlU, Tilt Ihc mill 
c-:=Diii aSwi ■■ ddnh*A 11,1.-. 


pclmity Ob the existing <lS y battery. 
A -Iplt iwiLcll Was lJlEU placed aCTOii. 
the point* of the 24 v re Lav. Both of 
tbcac Switches are push-but[QH noti - 
bolding type* LO rlhmnatr any po;.3L- 
liiitty q\ ringing the studio beH ill 
CEE Or. BntFi switches must lie de¬ 
pressed to provide hell Tinging 


Gufirtnitiym Cryifaii 

At ihe studio end a lN3*i gerjiijurrum 
crystal 3 was placed in scrips with ari 
existing J- to 7-lE'ia relay operating 
the modulation light A second relay 
oi the *atiie ty|^, in series with an¬ 
other 1NJ4 CtysLal polarized oppo- 
SsteSy frnm the fit St, Was then added 
across Lba fim relay. The bell r in 
^enea with the existing 6 i r battery 
was wiieii arm** the p:-inti uf the sec¬ 
ond relay. 


goi'nrWy frUbtcm 

L'be choice ui ruodulatiofi [ight i>e 
warning heil deyetnii upon the polarity 
of the 45 H Imtiery s incc the german ium 
crystal: w'ill jddW current to flow only 
LbrongJi thr relay wJskh is jimpcrlj 
patariaed- 


□paral-lfi^ Jw.'fch 

To operm:? tlir bdi Ji is uuJy neces¬ 
sary to pirsli the df><£( ewjtrhi reversing 
tile Mattery polarity, ;li:i£ tiler, tft push 
the j^ai s-wiich cumpletiu^ the cireuiL 
acriiMS thr rrtay points. The rjiiginal 
polaritbnji is dune in a few minutes ty 

the cut-3 rut-try nwtliod. 


W**Thi: Ih’lf eryiraSi piu 4a'ly ilj Ha. 
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... punch! nq <1 ie s aui liable 
in endless for 

COSM'aLITE* 
COIL FORMS 


Manufacturers of radio and television receivers 
KNOW the outstanding advantages of COSMA- 
LETE in both performance and price. 


There is a further saving in time and costs through 
the use of our extensive number of dies available 
to purchasers of Cosmolite Coil Forms. 





j .’i ur J7.-M uii jluJJ it-rrivv 
fierce val bitV 

rfJTfHjJflJU. 
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Studio Equipment 
White On the Air 


by F. E. BARTLETT —;- 

Cliicf EntfiriMr Unique Plan Adopted to Permit Installation of Speech 

Input Ccmsofette Without Oisurbing On-the-Air Schedule, 


TrlEJSt Ak£ many prul. liens in 

voLvciJ In Ore ifiatsllaUcrh of Lu aadeast 
station speech input equipment. When 
it bernmrsi npoiFSAry to make xych an 
instalLaiion, and at elite same. time eoiv- 
J in ue br-sadrest operations through the 
tii!,l:n(; facilities, Ilia problems i:i 
crease. runt the LnstalLsiion in¬ 
volves a revamping of the old setup, 
nt the snnre time to provide dunl-stn- 
cinti nprrutton, she sitiwticn bedWts 
quite complex. 

Ju an ra-Liur arL:uls : appeared a ilia 
mission of a method used to iuEtnll a 
Speech-input S'iluj: in t-jdi a s Ituatlcn. 
Tlie procedures used to install the as- 
sOi: liiiti; cunSuletfce 1 and II'-" manner □: 
providing pr-c^ram canJiDiuly while 
making the installation are offerer! in 
tills paper 

Our fiattkuhir instaUntiOi consisted 

of a eonoele mounted On h>p or a Stand 
art! ft)" walnut office desk. Ail input 
amt Output witLi'.g tor lli:v consult 1 trn> 
carried through p groop of conduits 


running I rum She Speech rack to this 
desk and Juried in P concrele floor. 
Each eiut of these conduits was placed 
rn a metal box buried in 'The flnnr and 
flitsJi witii the ffooi level. At the 
speech rack end the nicks were 
jtinunSeiJ I in man Lately above the hint. 
The other end, directly under live back 
of the desk, '*if cuvcriai with a nietaS 
plate ti> which was connected a num¬ 
ber of flexitih: ciyrniuiti 3 through which 
the wire?, were eanied up under The 
•lesk, through Li's top and into the enci¬ 
rcle mounted np tnp of the rFrsk. fl 
was impractical to attempt to remove 
the console from the desk and, of 
com ae. I he ddt 1 ' desk was not long 
mnijgJi to mount two consoles side kv 
side. We Llie-iefore decided Lu continue 

■Crn^suwiillrrni: Hovnntur. ]S-tB. 

"The |>d : lii:ula.r l.iisjI: ltibuIvcl! »cliCA 
Iibj, r>T ccusas, EBr1s:ii rr#lnnaq at : ir~ urciinii. 
Urminatiaffi, tic., wftjrH PT# DWlfllir to cbll 
in«p?jM#nt only. rTvPfvtr. ibs urH mrcbrf 4f 

■ : '.‘t.“^h -rny Inc a(r{4kiJ lu fsl lbt ncnla uT the 

qitualtan ifi¥i£ir*d. 

■Ur^nfiflAd 


to use the desk as a base tor the cojl- 
solrs, but enlarge ic by huildmg two 
One at each end fn Our p;i 1 
Ticulsr case these wings mere extended 
aiTiighl 611L from ike rods of the desk, 
id though in some cases it might prove 
advantageous tn anglr I hem slightly 
forward so as to make a shallow V 
■st ratigeroent. The wings were simple 
hat tops bolted sec-urdy r o the ends of 
the desk, flush with the desk '.op r and 
supported ai theii outer extremities 
Irv gas-pi]*: legs fattened tn the door 
and the tnp with pipe door-fin n^es. 
To give the installatton a bit of styling 
ar-rj n addition provide for cleanliness, 
the entire tahlc-top was everi1’j.ally cov¬ 
ered with t metalijayj tahie-tnp fabric 
materia] which was advertised as he 
ire; impervinits to cigarette burns, 
acid sLsicis. etc. 

After the sice of the desk top had 
been enlarged m> accommodate tlie two 

L” 1 -pj; r■ ■ siL-rv ,;.u .15 I 
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HERE IT IS- 

THE FIRST PRACTICAL BOOK 

ON THE INSTALLING OF TV and FM RECEIVER ANTENNAS 

TV...FM ANTENNA 

_ . I. 


INSTALLATION 


JGfl PACrl S Of rHOFUSEMf 

SKA&RAMKEQ. PRACTICAL 
iif-TO-THf-MiWUTf 
INfOJSWflTJONf COIfFffFNO— 


by IRA KAMEN 
tind LEWIS WINNER 


An Penny TunL 

iHjiair Toiibs Required . . . AppSiesJioti of the Correal 
Tends r m 3 * Specific Types <A Installations, Involving Flat- 
top Roofs, Slate Roofs, Tilti Roofs, Chimney-i, Etc.) 

TTif TV Aulenii j IniLallutiou ProH. 

(Fiindamenule of All TV Installution* . . . Judging 
Spra-ifie AppEaioilion F e a lures nf ill a Various Type* of 
A i: I iti nan Which Can tie Used for TV Work , Solving 
Reflection Problem a . . . Improving Signal' to-Nol* 
Ratio,] 

Salving tbe PrHihleuss of ISAJiSQitcl Reception 
[■'ul Lma Willi Which Service Moo Must Dr Familiar to 
Accurately Install Antennas F'oi FuH-Bimd Coverage -, , 
Typical Problems An alyred,) 

H(gli Frequency TV Amentia InsloHmian* 

!, Antenna! and Installation FmoNtlures Whirls Afford Best 
Results. Solving Major InslalEiilinn FrahlemH Involving 
Tuned Indoor unrl Outdoor Antennas. Application of 
FTuLi Filters,) 


TV r Ihlcrfertufe 

I Analysis of Nine Sources oE Interference and Solutions 
$1'filch Have Proved Effective,) 

Fringe Reception 

f SeJenling and Install ii]g Antennas Isr MuJtimiim Recep¬ 
tion in Areas Over 45 Miles. From SUl-loneA 

'[ r V MuHiar Antenna: Syalcma 

i Typical Multiple Dwelling Arletmn Syaterr.i Cot Simul¬ 
taneous Operation of Many ReueNer* Fcrmn a Single 
Antenna Array and Amplifier Setup,) 

F>1 tn It'll mbit 

I Aiuilysb. oE Practical FM Antennas . , , Selecting Propel 
Antenna for Rural and Urban Jofca-1 

The Uusincsa of TV Antenna fnettillmionM 

(How to Conduct Successfully T'V InsLallatictn and .Ser¬ 
vice Work Today . . , Prnjisr I l:*e of Cm-recl Typsa of 
Installation nnd Servicing Agrewienta and Warranties.I 

TV Ante non Tricks of the Trade 


[Iutlof |1 for thiii'k l{cri:mn , it) 


l - 

I 

The first edificTt, now going 
fo press, is limited in quantity. 

Order Your Copy NOW! 
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1 

Price $2 Post Paid j 
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52 Vanderbilt Avenue, New York 17 , N. Y 

Send me d copy of TV , . . FM Antenna Installation, pei<- 
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Super Metres 




■Id ebt cuuCFlkl l-I WTMJ-FM drill Id rijlit;i: Phillip ft. Luair, shir! ill WTMJ-FTH am! 

WTMI-TV fcllSIr-lfl IHri W. fl. FIl-Iitimi . RCA E+fficr Car?. ftl£ih£*r 


WTMJ-FM cnj'.tBBr. kiTm==J Hcrefei h|bH fe fC3t ■ftjfeb ii u.cd in |Jbfe Jfl-k.ir lEiia >1 Ik* Icli 

'’■‘i 4110 ill J*k« -4 il ii I it if ill£ri HI dktf>x in ranlmr cark. Tlw ti i i _ e Li r=« r* La i'a-r ■« IgRr n ■ I'lamirii-i 

PHfeu 



ThI FaHWE MlLwAUtKE PM W-»ri(lll 

which went HI the irf Hearty Hit* year: 

luj, with tin? iall letter! W5SJd, and to- 
J;;_v ia (me -a’ the nitkilV'i moal power fill 
FM tjperatnn, iaJ:»(iP£ .W fcv, employs 
man/ uislgue ir ir.Mr.irciTic plant aivJ 
j.nlenna * 1 Facilities. 


.Intenn-a System 


the unLcnnu aysteilij located same rat 
iBPBBtid ftet in elevation Shove Lhe city 
fiF Milwaukee, le-alil/ei an ei|lyt-element 
antenna loeawd Oil top of a 5fiT tdwer* 
pruvidir.jr a ZiQfHf tc iHf.GQfl int.: rii-vrJt 
signal. 

The antenna system is ted by tuco 
easy. transjniEjjiiQ ItntB ‘lyingr flange 
couplers The antenna Is split csmjf (nit 
I m n sm i5s:;>‘i line 10 Ited ’.hf (Op d eie 
nientH and lhe Ttmaifting line hi Feed ::u. 
IxxroiYi foul elementi Phasing between 
I he two groups of antctltl&s arenm 
jiLiihcii in I he IfBFlBmilter rnerm. IrV i lii 
this dual transmissnou Line system Cut! ate 
in one -uf the itlWtltlBB or tl'flnsniiisEicfi 
fine KClioJlB cannot disrupt radiattua, 
since Lt is possible Lu cut HtaL the df-fte- 
livt actt-Mi and continue l ransmisssc'i 
oil tFie rcrcuiniitff one:-hill of Inc JjfSfcir- 
at one-ball transmitter pwer 


fewer AnspflflerT 


The rransni.itrrr hi: Id:up, a tura-ltnnr 
brick baiIdisig, is local>::L about io'J' from 
the hflte el this tower. 

The i tnTKir is r FT lias. rhr«e power aninli 
liens which praride 5D ILk 1 . To citain this 
power, LWo 2 c-tw iftipJffrtr-j and t^C 33 - 
Aia (Enter amplifier are used m crnaniled 
tfriit tirc-jsLs. A cmdsderable nltiOdtit jl 
gwiirxaifd c-.- 1 'aer is Ted ilimugh the an-. 
pdLHer fimr. each til Lhe iiretediniu tlisvel 
itaijci. This im redteteii in the ouljht cir- 
■iiLts as an apparent increase in I he ever 
all Efficiency ::j the amjihFser in Lhe ill 
Sianc-o of she Iwo final 25-.4si ampliftcn, 
wiikh. are coupled together to feed Lhe 
antenna, the dntieticy fjsfLcr ui Jcr rn'M'- 
Inn' priii drive renditions for fill iio op 
eralion is hi. per Cent 


Tha r-iwnr isnsrrh IMS elrSMlS hl»k*| U»tWl u | lhk PM IrthanJllEi. Ur.il ii ftcic-.:m hi ihn. jQhlw 

■mplirar u<ik 



AePoinc fewrr Confrofi 


A. feature oh Inc tranitraller is the 
pmwer cut Lurk switch uLowiCS lliataft- 
taiwni trtnricr of lhe antenna to the 
tO-Aii' hLnire. This nperatlon ti-erefty r>- 
hicives all power From the fCMizu cincnils 
leavlsn: the dioIjmenL aafe for the jei - 
sonnet tn service in the eveal at' equip- 
nsenr failutt AtioUwf I**titte of she 
transnutter is. tbie refitetemeter which :s 
rflOiilltfrl on Llk 1 1 jU srihtalcm lint Ltadinii 
to Lite antenna. This i;is.| rjr.iei :t ineacure^ 
the retativc ji^vri en.npLft of lhe tiana- 
niilstT anh ;Ukj Indicate:; the decree cif 
the reflected energy a'rom the nntetiiii 
system In the event ol an umenna cir 
1ransmiHi«p line failqhc caotirtf the 
reflected energy ba increase beyond a 
predetermineij let saf? vahie, the re- 

L K)CA LTIf Klft. ■ SJIii“ Rimn. 

1 General Sudin ■=']+ U 
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At U TMJ-lAt 


HeciLFintc" m tfttlKCHHl *iHi Lti HiSfl- 
ci-ltcd equipment 'mill immeriatrljf c^l; ofl 

the iTatisTittrr power, lliE^Kfi? rffc- 
JKii-nr i' ‘i: |:,I proiectiflH alio anlfiuna 

Eylttm from hyrii'.'iiEi. 


Melee Levci' Men 3 v^em>-nK 


Mm»iiiwwhi) i»km w the irnnynitUT 
havi- indented Ihjl the AM noiise level 
■1 it better i'iaii 52 rf'- aid the KM noise 
level ti ller 1 ih='i iiJ <#fi winch ihdwtf? 
stud: :i anrf a L-e stitj six iniii Circuit dE 
the Wleccrisln Reis Teleificeie Company 

pmgra.ni tine 


Oecii 


■Harmonic checics. bane i!-di-:.tit-cl that 
the second hanniultrc creiccii! 1 L I bfej.fi me 
Ui£Mur«i anc-tiaS|' mile from lMC lieili- 
nuterr Vnet cntirparcrt in a scaodarrl i.jri:,’-! 
J!trn'raU'T‘. wa) 'ounil 10 correspond to 
|2f) microvuUii, a value rnnsirUretl ned 
tit be (ihjedibtiable tu oilier cervices. 


Tin l«nr"nir HWf, I - -a 11 ■ I b ICI i ■■ i line ■■ 

Hd Eiiix Hub I - * i'u 2K ri ty hp-al. tir ami avipul 
bp llir Bn-lcinE tnlnt All-: abs-wr. Jrr ihc 
rrihart Lwiishri i*J *lrNt fMi 




A, t. Vh AIhv*i. WTMJF i»f#rv|44r. uii:«4 * 1«bt h*1ir n r mi out h# #? ifa«r HW 

prtniT •■oiplcbir luhn 



Audi* rF#Qbfp^|i' «E LMW, fiMiJglBl-a-- an i G.E. BMlJV nudul^iun AMilar !-i:heai di- 

«EEinhuiil lenm l!a« input at’ ImniEiiliEr ipc-ich Mnn.ihar r-» auragr nl rrB-.nmn^rat il rpo« r^PlrtEii Ihr 
Lzdia - IraqL-incY rcapcr.i-B cur¥c •[■'kJlEid m LflllJ vP+ r«lw#np* ind |Rwrls#tf) L A la th RUM 
GFtitt# 40rVF. End C il iha a-iB v-Jurd fiEnnnfi currc iuLjI.tbeIb-J Irurs in-: mBi'irid attain mp-anBE f'jrvt 


Mrainrpiitr'ii Illi4i Erc^l IBjMC Dl fra 11 wA4lt Bpctzt umliiicr In nKpul « liBiiwiill bi All 
miixBrEmE.iEi mirf* wiEfc , Qft I-U32-A AbtwfHaH RIKIf Md ■ limiting implIfrPP. C '**>•* « .'I la at 
raadulal ::a; S, SD* mtLihnn End C, tt% tnndi irirn 
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In Mutiipte 
Layer IV aund Caits 


Report on Progress Made in Overcoming Chemical, 
Electrolytic and Galvanic Corrosion,, Major Cause of Most 
Opens in Coils, 


by HOWARD ORft 

Wflrh-5 LDhDrDtEirv 
QctMFIt Elae4rie Campnny 
FmI W^riK, Ind. 



J'liurt [ 

CMlflltOn mr nlni rj piper bit lapr win in 

ScNt Tiller i-idi!ig »l ... V.-l 

;rtl I jipaplnt tHwrij |im wji 4" m.'J ■ 
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CUKUtT FaJLU r K)i qF ]ay« 
WUund Dpilb, Mich as LrteJ in cuntrtvl 
dcvicca-, ErahiEnfcpcrB, reactors, re lay e 
antf telephone equipment |ha_vr caused 
engineers ami l^rvicc rami quite some 
concern for iriatiy yean. '1‘he prob¬ 
lems caused by these failures hecarue 
\q acute chat about ten years ago ibe 
prnbVm o-' opett eLrcmLi in bpeyil-type 
mils was- ca rncatly attacked cm an in- 
duiLrj'wide hast?: 

Much time and effort was ajie-fiL in 
ajwlyiting' QpCH citc-ait fzdure.s in 
layer wound cnils in an endeavor to 
determine the cause of the c^v«, Aii- 
B-lyfei '.:-F service tmn|iLaiiii.i, and tesi 
cCcumL indicated that coils making 
use of Email diameter wire were the 
uiiist serious nEfeinLerv I :ic -mber and 
tupst important Fact established by 
these analyses was tbiil by Fat die 
largest peTireutage nJ optrn were 
caused by carroilon. It has been fur 
Ltier established that failures ate more 
ILUIlietOuS am! occur In a shorter 
lirrit>d of time in Humid atmospheres. 

With these Facts a= a ImsiBt consid¬ 
erable ixs been made in rhe 

past ten years Lu overcoming these 
cfyrnosiorj probiefUB, 

Otic ot the early facts established 
j,:id ridiv acce|rted nu an industry-wide: 
hasit is that corrosion widtht a cdO. 

per imps best drflnEiH as trie ^radtul 

alteration and disintegration cl an 
electrtzal rnnrlur l :?r by dierr.Leal rear- 
tton, Falls hate- Ihtce dass^i.—eJKriLtcal, 
electralyde,. ur psJvrmic. 

CfrepnFCiF Ccrr^tFafl 

Chermr^l ■eorroBt-oe is disintepratiem 
and scparailon OF a conduced, and is 


caused h>- the cheinicaJ aettait if an 
acid ot aliutEt nn the copjmr ft v? 
usually dstceted by gteeninff and ptliiijf 
up tif dismtes'rntir'n products at A 
loeaSiccd point rri llle Cumiucciit- TIl's 
usually rxirtiTS ar lesd Joints Of SOIUC 
rirpLuee jsojrie in I '.it. Lusulztiun Kin: rm 
the wire, and roost commonly in an 
Hiea where: ingretE Dt IIKlistUErC SS 
greuosst. 

Potesniil Oil a culi Is mil nEtr^sary 
For chemical eotroaion: tbui it often 
^jocuts white the «>i] i{ at rest and net 
curtailed, W r Hi]e el itai, a toil U not 
heated ljy nlecJrical leases.. otmI n»is- 
ture Call easily be wicked id. <>iwc 
insHfc- a coil srrucEurc, it cart combine 
with chrmica! spHs, which arc in the 
cuii as iiupurifir:-; m produce Ih-n acid¬ 
ity Or aLkatiiiaty whuiti aciiully Cut- 
rodes the conductors. 

I'mp^rltitd aid Mslilim 

How impurities witFi which juuLs- 
tnre comhin« rn form corroding agents 
If e* into COtls U an bittreitinp ;irnb- 
I em. First, for coiisidcratLon ace Hie 
materials nsc-J ir conventional multi¬ 
ple layer coil CunstTUcFion, F-sscn- 
lially, these iriaLCjials arc paptr i, 

y tiltn coated magnet wire ; ( i ) 

twpn: fd> and, very often. Ineuilntimp 
variiisheS. The ptapei is used Lu COEl- 
struction :f the -roit form and osu- 
sEly wrapped m:n lubul^r shapes, 
square, or round and held lo-gethet 
with f ;iue Ollier jiapei is ustd ,:s a 
■.licLeutric helwce-Ji layeis of wire, und 
in su?tnbEc Form as a wrapper over ‘i:e 
actual winding, bemy lichl in place 
with .'Otton nr pret:-.ire sensitive tape. 
Yarbiu! uvetbodi <rt anchoring leads 
to coils ultcn make iUe o£ cun Tied 
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oap.i scuil ni|:ts. i>r pressure SKiuitiv-f 
tape. 

Npless She qiialilv or" nil u;ar^i LiiJb 
enter Mg min coil cunstnprtinn is rrsrr- 
EuHy oontroEled, chemical corrosion 
will take place 

Pujyjr is mark liy digesting or eook- 
ne wood chips Or venal I plecKK ut c-Ot- 
too rags under pressure in a iofmion 
us-uatly ci insisting n£ calcium liisul- 
plli.1t or * imxlul c of sodium SiydrOic- 
irtf and sodium sulphite, depending 
upon I Lie Eype -nt pnjmr hring made 

AFter properly aging the digested 
wood nr rags, ibey nre placed. in a 
lieatrr whei-r hydration oi the individ 
LIU I fibers taxes place. licitne actual 
hydratbon of the fibers is started, lhe 
stixi TTingt iir washed entirely free 
{com alkali 1 1 an eleetrienl grade o> 
paper Hmt will not cause chemical ctu 
iOmuh n desired- ]E jitiv residual aci.l 
or alkali retnaLning m the digested 
pulp is uentriliced. cherhicatiy, ills ic- 
snilant pnper rainuot hi- guaranteed 71<H 
to cause dhemieJ corncsiun. There¬ 
to :i:, it is. ahsolnLcEy necessary thaL all 
nriif pr alkali be ! hir:-r ij gti | y washed 
Out and tin residual =a|ti remain. '■ ‘ fir i 
Ouf- paper-making |>t- fieesses- use Hii- 
tiTcnt dige-scing solutions, but the 
enic importance in washing 1u neu¬ 
tral is IlCCCi-i-Sr y. riu iiUUet Vrliat cOCik- 
mj scildtinn is used 

Aifeiliis of sizing, amenta to flap -. 

sack -is alum and rosia fur imparLlug 
strength, irwressed stiffness, density 
and uiiTumuirr moisture pickup, is 
vti 'i apt to couLi ibuLe I:: chemical cor 
rosiou Therefore, the use oi a size 
is nOl reecncnisi'dr^d in iniidatiEig 
papers 

Essentially, the same sort of treat - 
nit lit Us applies to paper I .old,; pood 
for notcon rj-vih and tapes. Many ex- 
crltent techniques and priaerssrs have 
been developed hy the paper and iex- 
iik Imiuslttea for fibtaining weulrad 
end products 

Tlvc activating medium cansinp 
chemical cOtfOSiOri in a mil in which 
Sh e construction rr-ate/iaEs have not 
been controlled is moisture Moisture 
enters the cml thi<iugk minute marks 
and Vc’ids. and by eapillaiy Or wicking 
action, Once inside, it oorablnea wiib 
residual salts remaining in the roo- 
sLcoeuon inateriaki, Eor in iTiif mixtures 
Pi i 1 1CiCior'l = which I I lurcl will chemi¬ 
cally zorc ode Lilt copper wherever it is 
Contacted Air-home impurities irl the 
(On n of gases mt Car * ied i htu the £01 I , 
which alio co-mbfnr with moisture iri 
'.‘■it Co: I Lo produce cur I cd i:i>; agents. 

Many time* yir-bornr impurilies '‘■li¬ 
ter the end in the form oi C0 2 oi 
other gases, which form tornKivc 
acids or alkali sniutrnn with muiiture, 
and in turn cause some chemical ror- 

roiiun. 



Pliuir a~f! itiilririil drum, ■ppr4ki«x*l4l^ I ' >n 
diirtirtci. WilM l|i«(-ih tf-i or '*ir« ■■t 

oamHion. 

Another, and jpcrhAps th? most corn 
IINUI source 01 chHincal cnTrCaiun, IS 
tliaL caused iiy tEle .iiiekas USe of eur- 
rusrvt soldering fluxes saeb as unr 
chloride. In attach.ri^ terminals aiirtl 
irads to coils, it is aibsCiliiteLy neei;*iar y 
that ali tuocess fluK. be cleaned front ail 
soldered joints LE chemicsl cnn nyior. 
3s to he a voided, 

T he wire- ps stri]ipi!Ll (ll its nibulaliorl 
at the placet the joints *te niHtk. n ml 
curpcsive solutionz. formed by niois- 
ilire and rrslflue [rum lluy directly ai- 
tsek i lie bate copper af these jioints 
Marty a Coil stored iIt ft humid fttlWE 
pile re Iras had bsdly corinded terminals 
Aftd lejd corner! ions when remuyed 
Emm its package >usl Lt:;ausc ext ess 
soldering iluit ws* not completely rc 
moved after the soldering operation 

Varnish treatments are sometime* 
the csose o£ rhemkal cun-os km, al 
rlmiiph thU rasi.ie is last 1 1 isappeai'n'ig’ 
because :f llie pfogresa And under* 
standing; oL insulating vmnisti roura- 
ract a rers V r arn i*hes ennea in m g re‘ i as 
with high acnI innnEu'T art cutiuSivO 
to Ecu c Copper, and attack before- [he-, 
are oxidized or polymerized. Dry ng 
oils used in ram i:Tnr = ran Eiecume ncul 
in reaction with age, which in turn 
n ay pnrducu curiOriC-u ili'.’i ft coil 
The pi* value oT dtiod varnhsh hlm^ 
will liiwrr with ftge, and whin in tOii i- 
bina Li un wiLll mOcSLure djl form snulL 
imounta oi seids which ftitack and 
earruiie the condtu.toT. "i bac been 
rlenKm .1 rraLed, however Ilia! insulat¬ 
ing varnishes can be Formulated that 
will not exhibit j, Luwtiing of pit value 
id 11 a: dried f i HI with rig! 1 

En orrlrr that dtemleaf eorroston esn 
be clinvtrailed -,i miamiiTed in inyrr 
li’Uimd coils, tE tv very nemeeiary (hit 
all materials used in Hie manuiftctuTe 
be Controlled, that csre lie extird.-MHj ;in 
ijperaiitWB such Hi tfiiKrving escess 
SoWerfog finy. and thal moistirrr re 
siseance be provi-ikd to ^iel d out or 


at least minimise titc ingress oi water 
into the coil. 

i'lctf ra.'yfJe CorrarJen 

3y far tlie rnu^+ lotmIrlvsume anrl 
currtpl icat^L Cbcrcsiem pro Idem in rnul 
Eijslc layer-wound coils is that caused 
hy dectmiy-hv action This lyp^ oi 

niTm Kin is re-ai lily pnxiiirvi:| m cniiv 
carrying itc polcncials. tn fact, cl-K- 
trolytic rnTr;w.inn nnn almcsi be trir- 
geitleh in ftf CoiLs. HpweVcr, us Op' 
crated coils with di cm rents super- 
inrpuieii un them, and coils having in 
tenuplei! df iaiptCSSevl Un ihera arc 
easy vLctims of this type of corrosion, 
and i he smaller the wire dm mete- the 
mUre serious lire prablem becomes. 

Trie exact cause of alecLroEyLk cut- 
rosinn has fiCCII 'irhalnble *<'<•' <•. Scfl.c 
time, lint one in:]x;-Ttin1 lac| less Veil 
definitely established rmd acccplcd. 
That r,s, that moisnne mwst lie present 
lot tiic iUrmatinn cif mrTUsion. One 

Of lire C‘L'1 [IrIL'LM l! '' iWuepLCd 11 IL'C'T IL'S IS 

that I hr tiMsisiure dissnivK the salts or 
bases eKistmg in the evil construction 
ma'ei'Lals imputrihrs, 1 Iliir terming 
nice truly les anil ejubtishirtp ICaVagd 
potbs hetwem potential grad ients 
within cfie ccul 

Tilt Ji flowuig in thesK leskagt 
paths prodocerl I lie wdl-V-rv^wn plating 
action, ,n which positive runs are ills 
charged on Liu. negative electrode -,'n 
cathode and iMgalive ieais are dis- 
rhnrge;:| L?n the pncitiif electrode Oi 
anode. E'hJt evciy nes' ;a,ll ' v ‘'" 3rln vrlucb 
liows to the positive electrode, a dicm- 
icnlly eq I.iivftlen1 omount of copper is 
taken away iron' the pOailrve and 
eventually migrates or flows lo the 
negftjive rlirtrnde. Thus, tfio pwitiiT 
electrode hectMUSS pitted and shows » 
definite weight loss. 

Not all oF Lkr rnpprr to-rr away 
Irrm the pos - ivr ekrtrode dowi to th«- 
nngatrve ElKcLriKk. A pnrLuin nt it 
rei-ia ru and when nhti ,s in contac t 
■villi rhi- carbon dioxide of humid a It, 
it forms has ic anrirer car bniiate. This 
is ll:-E |rrccii;uf: lii-nally -S:eu ftllil whiek 
forms the basis for visually judging 
ihe amount oi coirriqinn Et sbosrlrl be 
Tiormsgldy uotldTiluorl however, t.iere 
ran hr no ion mijratirm wiibout cur¬ 
rent flow. 

[.linkage |ASrh-S may l-E eRtalriisliea 
over the surface of tlie colls imm tev- 
minal In teTniinnl, or Ihrough uisulri 
ii,triL from one conductor lo another 
where jintenlial gradients txu-.l, Oh 
between Donttucioi ruid frame Ibrongl' 
thr iuEtllftCinn. Many ciyi-rnsicm failures 
hftv:: been i>>ca Led tfecp vi i a eoil Jtl’nc- 
tui e. far from outride sutIjc+is, where 
■i leakage palk had turilicd bcLweem the 
eoppr-r r.f tbr oud.irtor and IfWjnd 
J Ie Hi CuntlhVEd | 
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ftnuthig Iej1-„rt l« 11 r id lenir .mull 

lebrA^ei ah parallel. 

A liarrip rnunii l.-pe -d rfe' msenkin la aitl 
m Ihu a 1 id e-ht-aiL ul the mudulaiun Th|| n|r■ 
rim Inn'-' nn ll.- ' irA .1 iAe huiuulllai 
vyiiEhimi iliaff i.alvn 



E. F. IfAff^AS L£S 

A If* virinLiei, re-|tE IP InlUElRf Mrkmie 
•Vdermg .. PLADCf Li e m Hill, iuuumeImh Turi n 
ire.! r.a-.i ejarlap I... ;-i -l.11r-.Ked — I 

w Jnhnnfk 

'. .a ii I.Ie-; irt diaitAbii inr rau-hiinmiiEriEimii 

pn ii r-en.1 -rerkllng lip lu MS iM. 

Hni herilhurn popper cauudi ipnng. :■ dvrr 
Jdllud. ipli- ■ ..IV 4 rod or Lea -Ell eiedCISh 
mil pin r • rhul . J*. ’ iqilkrr. A JL.am- 

riltr EjiUnjAun. tir eeairtian M'' ■liim-.-r 

Slyrl a-j|rj 

V" iriiJilia in aanatlp 1 Lilli l-.ia In hrifpp ijaej 
nnd 41 -pHIElra With ipAEimg uT ullliAr 5 J 0 " At 
.UK" 


JLJLfr ELECT A JC 

CHHUL T£U^PB^Tu-tE iMiftFEE# 

A LlVlriaX Lca> f-urti nrr BiubiiliEr , : 7 - TlTt-i, 
Afj.grrfU 1:u me —ih Iilil4y Ej.pi BHA £cj : L.el 
PpiAri (t l..i I LEI mu rangi whir HlDllpr hi 
Pil-EiTIl! • -.it! rax biia aiaiairmi 11 Ilia 
llhlr F lirun C-»E0» - Efl4, P4lllii.r IViiili. 
Unit iri iA.ilI _ EA lie EipuJi r.l prr.Te- -ng Eri.- 
■I'Jtaiy iIdIhMey Hum | r. ±. ^OIT. e* h||E i-piE»l 
1 ■■■■". ri r.irr er.j :pi I-'.id WILTlill Tine 

p-midiPd 1111:1 11 iiippliEU lr.r ppuririur il 

JT'C-itrC and ei eq,uifey-.i -HP ■ dJ «di 

bbAlrih fjied il U WatLi 


G. r. iXPAHDLto SCAtf Y0LtM^J€§ 

Anrindtartlnr wSlw.eicc ¥l^.h 4n ^mlhUeiI mbk 

li it - b^cn ■nmunrpz-rd by ibr H, z nuiti'- and 
>narrum*ni ziviiumi i# an jdd.iuiu r:- rti-z 
AE L5 line. 

hfiiFcr rii .( hzala ■“ T uena* tpa.Tun^ A'r^ 
r.',w< l!'-z ccnl.4i. Tb< uiLlc ii cj.puzjlcd uver 
I11 mini 4nH|uiriiLip uizzi Txr.c» lirjn ill ta 110 
f"h t A-frprar.y u laid P» bf | Vi per c*nE in 
EliA n.iiHC r-i !v> lx Iy.iPi Hi. ~ t pet utni 
jvtr ih4 *nei™ eipj=d«| rpngv 
>Eclur ei huaiiel ED lllplid e4Sl11nllE li-l" 1 >hf 

■ ST ui 1 *- 
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fflFiTQ flSttJfiflfNG 
MicnQ6K , od’Vir FQorrwe^t 

T*o IMI mKHB-ne iir-cmlm. lytffc* X JU Aid Y-l 
i r.ii BKrniiwn t'»"m r:"rh ! la/FI IS Knvi, 
lx p- Sciu IR-W-tm! har [In F: ii In KWOllilPiT 
Coin Til* micrnjrffcy± I«H«ri ITA T.-.arf- Aiu- 
limii ur liEc I'tniO-K.-I >mi V-1 lypci, mill iviF 
ilb llinrh-nl rrrK-nlLz;i li WCH i i mifrMJTSW** 



GFMOANJr ItfPD WCMQWAVE 

CaIOKIME tEto 


AifUIO DFVICF5 CWR CWASFB 

A i-Acp xIiBijr. ivliiirr iB aOid l>> pr^-vnr.i i 
iccaiiliiiii thl|i lir EbltuL i-nm fa" tin* tingled 
up UndW l--= lE-rJird-nR- irylafa. n^- Ih-ch bcael 
otnud Lij Aedir? lit *. «2t^. LErt - ^ Aei 

!S fr* ifnrk ;■—i &«’. Y Cunaiail'a ul a llfebi 

vsiyh.'i, iJnmiHHH buktfi nHn ill r«l=. »i- 

:.ii.-'-=e«J 4b IPd iiiDIHirfrid hj r heavy 01.1G- LTiCMI 
h in» v- In irprra Jkiii, lht 'At^iCt li plACtu Ilf 
ih-r rcCbriJsRJ SUfcUloW*. = bn £ah alriy 

l.inl Kcnjii '.nr rocm-dluii -iniL The CJilp irom 
ihs: r.r.ll'.n|J MflUa ■« a. i.-ffl |H<-J Hy in 

lu l^t OtPlfr "• tii-ic. ‘vhcrc i H-Lvd"- 

ariiunil I ha zniici T>in Hit l:Hl !«rr«l?- •!! ■WYin*i( 
:« L'LjI iL Cbn. hp i lira up nuE -C : She wijf 
rn mil in uic. 

Availjhlb in C»P <iart imr fnr iis-c willi ail 
i iirn-i.ibir" np ta L?' Ill diOUCrEa. IPd t*’* *wt 
I n'" liiriMAhltt 



CQAt *11 AYS 


News Briefs 


jiipi/srur jermmj 

ThU Fullflh ArvmiL Sormil MiabUjp- ■Iiiimnd 
jointly L i thr KWA and r1 11 LB 1 . n tM in• 
Mini ul Ml III nil I if ■ ,|||J min - '--r : ra 

iiji Fra n-r i Ivi nr H jn iIie Bcii\arnm ifrinkim 

sCul r 1 Fh liutelphi" '•< ■ Am ‘' I- & and S, 

I*tv 

Thn tmiflil.c pF'Mnsm m(M|i rrwl| .. Ihx 

! , !ii;.mI, Iphia “JiY f paid; W?T',', Hild lHt XC-'A 

Fijni u'. Lir^Cin. M ! 'I■nr annual nimim-i 

amI| hr- hrld T iscsHa.y c- :iur'y. Av:il Jt 

Thu tpra^iH EUcL-w f'-ofnr»"^, iNDTCb 
MiJl., Ii:ilpulIi dit ll tijcc Cdrnprp i| 

■a h ij 11 ■ /i d.> n i-v -waSv-il -n ry, haia ihrr ea.ln:-cU 
ncj^aikiihiiiR -a :I n Du Pa-’ I ind She ^ifnal 
■"ilii pi, -tOlliMr*- pc^ifsjjpr! nl a- a.iitcc»i1ic ma.- 
■;lmi ('•‘-■t Ihc |i r r«-| :ja; L von ul vilicuua ta ! jhKl 
fcavtiirb.*' i- Ties ihPWhipt '*?- ifn.lr ^ivalup- 
(nr m |or apprukiuia-Lcly i fea.il br Du L Cni■ * i*J 
I ■ Lee hi jLI I-j t\*£nv*. tM Hmei r f con Arma 
I n 11 uAd f-nmv^Lsii d'-riiiti i!:e ■»■ je !bl Che 
Sirii.il Curps luf "lit produirrr.v j;,| a^aralDH In 
r:r^ i^“ t^ih pi ~x.ce uiiieri vliiu’L rtfc in ibCifa 
supply !«3 iht #»rfi«ilar «A imperli^K iij«lie 

ir pin I mil a 

P lira I EJlKxnanica liua inuved ‘el -4P ipisnars 

Jl J2 S Icrr-t-fHr^ Si . <3ia:a*CP t>, ] lllina.B. 


A tEkrr : mtier wlikh ia wlis ICp ttrlni'S meiliafr- 
niFi'.i .-| i ■-1 .vir rf nnn'PT lirl wrrri i.dOO and. 

Ilhflli iriC. has annnuiirie4 by DrMurS^y' 

hii__ *75 C-ii i kCrfyicmyic. PT--# Y'prb 31. 

Ji. V. 

riav-t lu ||i a c r.n ucCmli>y ul IpprOXiMilflly ■' 
^All* Hi pnwipr rHidippr: t}i pXl dpi 5fll 

tyxl la. 

Tit htAIS Ul Bit JFFxrxn*? |> | ramynir: 
uiaml ail H^iai aralci Lcail HEtrllilly uTnritxEid 

iiralie j W4 '*tffy'«Jt HCllQn <hai 5b«irb* eHb 
■■ niirs PTIRXJC? Tkp li—_;i nl |>aw:r mKiauic- 

nuaiiL ia thfeL AflujUnL ivhkb. «IR9Hi t|i¥nl«:inf 
■». ■( jet in i;hc ’a j~i*t Inarl Iii rclrEaiv diarulvtj 

tfn^i -m jbuul ST C FI. 

iMEtjyinc i^t rile ul A*Pl«r iw «- 

rrt-J| It^ril inn. Jl I* |-rl«aililc lu- inccta.be Zlie 
aiubitll Of iJbwIllle rf icrarr tasxartiiiW. 



moon runKMsftfflure* 

'ilizr - . rmhii Himiraldri iur uii ^irll 

fkSMfV-Flbt&i conmiiiriit-iiini mi™ im iKdP- 

iri’ihnrr ulnmr- Ui-cixfintt, I - '■t I.W 

■iHHfmiiK -1 I; Mn» H.nu'vrl'Vrinr Ca. 3 III s. 
'rnriMJli. C'*r*Kn h IN 
Ufelc ia iYH" tiT ri i" h'fa by I* ' ffi.1i, 

■ Mil Jipa anlrrnafcir -aiyhE-lerdl udEri widA nil 

ctaEpcmr iRH; and kuMh11 « oyrr ip«d uj. -c-ff 

LM.ry 'urn nnw in u^c hih i k r.. 1 1 ' Fell 

ri'r c.-cit, buuylt [ibkbt. ■[. 

Ilf UMipVlE dFiiiilF lidnu waii™ Kill*. 

*iiM HHraiFr. 


KfJ.tOS& FiwrrCHJ&AHD 

itfr-ir t^iffucwf ariTfw 

A Xir-BX wirint el*M *’i>3U. Xgn 

Imim Inimdmwl tr ErN^aii F™-iLclib«.r.5 
II.I Supply tir-.'irty -MP "j UlUED Ay" . 
Ct.iipp If 

Ti.: Eyylbm I-. ^ FZ|.'«tf plan Sf'ymy ■"■Ini-, 

fllp.iulFB I hr llinriF.il IT aJ Iwri type SC 

lEia PBK i^iiehtxuida raqulm* an attrnH»ni 

bn- « CK. 1 uuiny iiiuCrninp' "lid '' 11 r* r "J'‘~: 

tFilr. 

EMhiI pirmlrs ant >4 »f» bru°M to ■ 

.n m nr, ^F 11 if i mnnaal =■ :1inl : 1 '' . up 

in 3C tEbEsfame maeIhu "rlLhln rhr buamtm 
jTVi ‘if huliflinir; .r-i «m m Iwa iniBcnm 
A r=ui l■ W uSUriii kiwkii InliyidijAla. w r»r 

EiV.ifY-rrriy rill| Kr’vmr: irFcral imliyldujl- 


XW 4 T SVI 4 11 eor iH .1 ehIfth Fj ti bcun uildcd lu 

fchr nix. iinr iiixiiy ’a ,1 u: i-i !iv lh>; A ilr&nCv 
"..kclJirf ..- I R^ljy C'J-M i:w: Vff« Rrrnnil 3... 
lflj Ar^Fln a(u C.lit 

xii: dr?lfiF.r- I mrminiiL :::i*f 

MiHrilnF waw “Flin n.ir^F from S-D*. !.0 j ai 
ID mu iu- I ‘A I,DC 1 D 5 me. • maainium 

F-inno; .’.I —'.I wallK Th. air V-Tiil I I £ - ---l: 

vriLh W Juc JHJ CWi. 


SCiP TfST UWJJS 

A WbFbhiaLlM! KiJpt *ndl i^r-T- R.-nFr.i-,m Tr* 
Vrr TV -v 1 1 rI: hii .r::i ■ndnuaiAd h-v 

HiAlly JfMiluCH C» Iny . HV W"W l»h 
SlthI . Nr" 1 Vorh Hij. 

Th" ' li-Jvu hui fertEEliOn MP»IUvlly (A J--U 

mldfi-Fdlri rial, Ihdr.iowtll *nri vm«al VI." 
.1 > nrr. lin.-io-ljt iu-xip junri tiior ->yno II 
pw-Fifo! I>jy IILirroil T^iliyi f.r her Irrnnp'nrr. 

-I., An-ori. HonL-ralnr h.n £■■■: ! - I::'i:i! ' YLfiibll- 
hnuiwidbh Iruhi Sd k-i ID 0 I'A "llh rauRr '"I 
" ) it. -PI m(. 

Atlcuual ™ r} IE .:>i’'i' ‘f-.i-fV -Fr.itlr it,: 
All'1 OUIPUE ' I £ [i 11 lAm-rh I: ■., tjuu' 

r-iVk. Tr«yr'.--:t dflM«r pidbE- id int'.ueM Inr 
• -!•£: f : C pigr-al JF uny iiirml ii Ihc r i uiiuiul 
uiidn Icil. 

Vdbf I .iff d rncjnlx ■“r All Tl. L-j:i ■ LjT . I " 
r.X, ; nr- IH 1 ; imr 'inM1 iji: ■"£ 7A1 


t-nuL 1-CrEm.yi, fmindpr i.r.T lurnirr |lrc.i:::i:l id 
Aular -a. h-tn itlil.H-i ,« a &>»*[llillir 
n«r !'y Armynp CorporafF-" N*» EidJnrd, 
Hm 

LamMrJ Krldcr. .hill Muu ul li'-: Oiril Pi W*n| 

I F--.CJ rt Elrcnlc Cm. f KddilE VtPRMii IS. Yi. 
hui brch Irriwihl f Ifc-lr'.l memtKF y IN* N-a 
a|nnp I Ipiju el i iaI rnr.ir beiiec Tl-:nril fur Ibc kalh 
a:mLr 4 year. 

Dr. W. W. WM.rnt falttsEf 11SI*U1'.'1 Z>l*Ctor m J 
i!n M i>cfji~.-L K:-ii:’.b; A 3danui acturinc Co, 
■ #u nl rrvcirrl- JikufA^uiirai ku leta >p 
pOiiiEtc Lf. ■ i i: jl -L’ EtC'il HlE rCCXJ^J'.TII «!» 
ur.il 

.YaSi^UriL itaeaE'+i JlitfWir will t»r. Law 

W, C*rn*|i. 

I.Ail Eldrndfip .ia* hvcii K|i|i:irntarl ekief caa- 
.ruirpr nf ilii Prci^ Wif ritfcS M StCiUlud ifM 
Lyervinu; Inu., HkkbTL'y. Lora Laland II>3 
VV'eai ^Ewturi, UaaiL 

LMrEiliTc hmMiip cliral --.jiiiBjr ni Ercn 

S.iilin La i>:r j-:iry. 

"pV Eifccr H. 5IcJbvc” ie n0“ F-l-uiurulk i itt !■ '£'■ 
ikn.1 cH r Ch|.Tr^iainp am Elmer H. WMLrxgr 

hjti bdiiaa n::moi Titt petSidcOL ill pTPil>ICE dt 
lieu. 


STAC^rOLf 5UPF SWF7CHSS 

f c/m iliilr nviirhri hxrc I n ulIrtuilnuiH hy 

The Stxykpoli CHRpany, St. Hiiii, f 1 "- 

One -tr<. 3S-afi. I-I n inKic -liulpi sinjllt--Lllmw 

■ r-Llirh and biIALXEI. I > p< hijf- 1 il UiR’r prilf 

■ 11 j , J i- ■ li r ni . i ■ rrlru n I 1 nr. j ‘c c n a I 

I Jl Till-.? it, V J Fiiutrf.- ? t IJ 5 vOiia fit. Ilnsh 
i ‘t I l-l' 1 ly-.r: - ■‘F.-lt' wric xml err CT;ui|l|ir,| 

T.irh I I.'/UF' tiaii 13 .CEEE ii iunna.nL 


WFLIKOi! ifflqjjycri 
HflMlATUliE SFirSTOAI 

A Iblc ol HAlll (.'fbolirm rruilnri. ipiniill. 
~f- i 1 "'J *tt n: i: ?. L 11 r r rlichcwi utiLf, ll.i- 

Ihbt. 'i'-piduc.d hy l>i- 1 IJa'it ^od'lOH, J '1 . • * * 
WkJL IHIh 91 m?I Ct"y|ai)d li, Qhip A-rcilahlr 
In ilxrs Irnm % lip I mitt, kd tuL-dcif hDul li' 

■|I.min 5- c/ncn-. ,i.rl .■ L4. i uI n nI,L- ul t: 

lu ,11. 

' I ~~i- pmalln^l raiixlrr n lh« iim ncaaliyf£ 
I .In -iliimcler UUr- ERpF. IS' pyiTall irnRili 
yrith 1 >S" licx-Td cupp- iPAil- Tt’tr ran Ik 
Flipfilltj |ni'i'JF*d 

# • * 

WALLOSY VllflATOt 

A nlmlnr, ly^" 1S1I Frliich ia F-ppllCUNt ru 
FM iluclTtr:' pmb-fn-ya/t Ifin niiT': n:i 
nlhm 0.05 vhm -cr in r sCt-.-F 'A -M£ 

cilillFi Iren (if prtsml KShdird Mihntnri !*• rc- 

r irFd. hap ham i nnmcicrd Vy F. R M* 7 kFfy 
Fhi. Dili.. >H 0 E- Wsihinphon Stint, l>i 
■F-mafoli" -S, liad- 



W. M, StrlW F. H. W*vrf«* 

John “a •'nritr r rt ironrt ih* »lli« ni Iht 

prr.idic-l rj A-iibiirnc Liu :: mnp ■- Lahoralnr f| 
ilrOfOlR, d. V.. "I Jil KLC'J Ul CIlCbLCtl-rtlR ML 
> nt. i -i. Ftuhcrl il Btf:1 1 nm. Il F - acnimr Ci 
ccuiury miii^n: lu ihr . -I. pirnnii|cr l m rh? rur 
ul ■4tri:ch it! ciiflnMfbi* 

lip. CtaA, P runrrl: fijr" >• (' .n ... :ht (»fl 

icrniR cicLlrUu-'up IEijl.il. in Ihc li. £ H-iriau 
i Ml, has ioippd la. ll.l't 4^ Siai'IOid 
lir.-T jl Intli.ll.lc at llIiiLjic ilicijL'jr 

Hohrrt u, Wyy.lli™ raw liFiudi prtx!ii:tluu and 
di ..tTihutiav ill Li.: rliciliial Incur. nn,f 

.frvm-t lound r'torilii'4 'aw" pr-SdiuJid t^ 

Minnciiiili ij:r i and l r I:j:i: j'r ■ ~ r !"' ij-' 1 

Vauquiri AaiEMUP. SI FjuI S hflHMCIIlM. 

Lawni C- Tiffirl i; nn> JinMtOT of put* 
cluuiif Jur Hylmnia EICcErii 
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Civil Aircraft Radar 

i C\riuiilMd .?» m* 313 

Itaeons On tin t;r;iriI i-:: tir.J -K why 
to Hit lirpoTl. 

Modem aiicrjifr lincri employ Lyvo 
direction lindcni alttiarij earh alTCnjft 
to feel ,i nji the. dcLsrntiiratio-n of 
dijlancc in addition to bearing. Ranai 
criT! detemdne distance i:; well .is 'irar- 
ing single-handed witlldul any other 
assistance h could, if frecessn-ry, |>cc- 
III it I he cltnuiia 1 n::i of "h" see or radio 
d i i “"[inn ti ndec. 

(tl i Raiia r is valuable dqrin [; ifL'isd 
reffconrnjr types of Flight when llSld- 
nmTJ;E nm invisible in fact. dead 
reclrniiing is 11*1 .-••• ch lu-ct-.-ary smre 
the pilot can vee promitienKS Cm the 
ranJi in the fomn of inooniair mm, 
radio tower:, fall buildings, city ntlt- 

Sines. id «aat3aoe^ nrer Thinks sod 
Eatf shapes. 

■ • m ) .Vi gkl radio effect* have always 
mlerfeTCtl with accurate Lletermannti-DI 
n| radio hearing;, on HlC medium Or 
low radio frequencies sii[| in (ISC' 
These effects MM caused by iigiuls 
from the burning ot rciereilCc gl'Omtit 
station art i ting :i> nioneroriB radio 
paths of unequal length. The -radio 
signal pnrtinn that tomes direct *f 
straight-line niacfi .-■. 111? airrraft direc¬ 
tion finder Loop autfltnii suaoer thru! 
the name instantaneous tranaoiitteil 
energy which first struck I ho iono- 
SJjtlcrc and reflected liack. All energy, 
n:htr than direct pith, will be false in 
radio IwaTiiig iniUcntiotl Silicn the 
reflected Energy nay aggregate h- 
madt or more than Ibc direct imth 
energy, radio bearings *' night are 
less accurate or irWtocural e. Hits phe¬ 
nomena is caused by vai uimns in the 
drniity uf the ionospheric layers as 
well as the luetghi ni thm-r liyc-rj abow 
the earth Dm i isg the day the iono¬ 
spheric layer or layers hove higher 
ionic density itue ld the sun, absorbing 
lraves striking a. At niglit, the ipr.ic 
density is lower dur to f|w absence of 
the ;slit in LhaL area, and thus WaYCs 
are much leas ah&orbad and t«r,d to 
reflect bard, to COIlEuse reception 'I 
direct path signal:. These reflected 
signals, dope lid Lug nu ibeir [•111111? o; 
instantaneous wavs condrtitfi may odd 
Or nufitrert the direct pall energy to 
JiTyVJium fejtLIrcjnes between zero aori 
abnormally Strong Overall siguais 
The lCllectcd ur uiperfluoUE waves 
reach [he nimraft direction finder at 
variable Elevation angies sucti aa IQ 11 
t* 75*. These errors due to olght 
■L-ffccLv cnriiJmte from ib&vl _n; Hnirr 
hel-o-Te aunsei to an final r beFore sun 
rise, lt is etmtc serious Over Lind than 
ovei writer Whenever the cample* 


ionospheric reflections erjgu! or ex¬ 
ceed the strength ol the dilOCI yaitli 
signals, lll-Cij ills radio lieirmg? snf 
U n rr : !iil.de amt mu-rf m\ &•? ntrrf. 

</3 MewrUttin or iemu'si errorf whim; 
false radio lieurogs to hr TKCivcd 
aboard the aircraft, becaias of rrflrr 
tjve path? which Signal = may take hoqii 
the gioimt* H t any time, afiidc from 
night loitffipllti in clf-ccis Kach mruva- 
tam or terrain variation call boance 
oit signals at an iiugl? which IF re¬ 
ceived aboard anrertm will read m 
false radio hearing indication. 

► (£ ) im-t^aje Is imuLhtr pc 

culler ptoblem w <ji whirli Ln contend. 
The prcrscuce m metal in the vicinity 
n>i radio antcnnai ahdarrl nircrati 
causes' waves to be warped Since 
Frnpagation voiie in diftefcni rnmrii - 
ums h wiH be differctit in behavior 
where more t>I Lhe plane uietal itmc- 
uire muds between the grotMnd trims 
matting station ami the aircraft an¬ 
tenna, than is Each directions where 
less ineiiJ (meh ;i.< none of the wtng) 
is La the psth. in practice, this rnndi 
tum i-ansesnn tncomijig signal totome 
F/om a differenl direction than the 
actual direction. Radni wnrpage ran 
norma ilv |>e ilrrermincd and calculited 
when a plum- is (irst put into service 
Theienfter, the radio difevlion hnrler 

I searing wale must be inherently eor- 
lectenl avtomai i-rally or reference must 
be tusdfe LCi a cnrrectLon r3i.^rt furuislied 
the a in: raft The aunsunt ui correrticai 
^degrres [n add or subtract from the 
i rniicated hearing 3 will vary for sdl 
angles fif ibc nircralt with respect tn 
the gT(>nTid ration, 

(ft) Fflfjr rorrer aj ntftrrr arc Still 
another problem When a piled gindrs. 
his aliTralt over a vadin range ht air 
wnyi Oiaite, he finally uri'if CS Over the 
nidiii rlunge statYnri itself, When di¬ 
rectly overhead, it I-, nnrncsS In |-.!vr 

the signal or encounter a cotir <?] 
rUeyiiff This Li naetut in fintlir.g the 
".LrntinatioPi, HlrW-Cver, take rones 111 
tiitwce dll also fie notICCi:l when :;n 
aircraft liics aver irreguljr lenniu 

inch ns a deep iiaiiyou- or an ahi'njii 
change .n rerrj'n ft IS partrculark 
bad ic inuniitainnuE terrain where iig 
nal variations might I - niistshen iur 

II c-Dirc nf iHfiVf W'hcn heavy stati. 
in (he atmosphere, eomrwn in ilic 
trupla during MiinaiMT or any where 
'hiring a llgliturng or other storrn 
hampers Tercption. fonej p/ jrrfi'Ucc 
niuy be omdentifiahle n the Laoj 
ground, fCgardleSs wJsettier real Ot 
false Tn avoir! amfurron between 
inie and false lluic-.t of .rtfeacc, the 
pilot numt carehilfy listen fur four pm 
veenLive events chimeteriatic of a brut 
cultr uf xuVwre over J, radio range. 
TIicse arc thiiTp signs! increase, dead 


spot, signal surge, and signal fade 
finally returning to normal level again. 

{i) There are aEso the radio rangt 
trr&ti which uFlen exist. Tile basis 
fat the air wny s red in ranges arc the 
d (C-nt-dash'J and A r (dash-dot j ilidi- 
cations if the piloL :5 tight on course, 
these lwo tigunls meree to produce, a 
(chic. There are lour 'ci'Loc.: 
types of unoTS which alrcraEt encoun¬ 
ter when shey (iy the present radio 
ranges; (f) Swingitttf t ™ilj due t* 
tlighl K&rcti caused by sigilaJs liuoac- 
ing _lf tJie ionosphere ia addition to 
being received direct; (2) br-iu or tca!- 
Idfiori I'.'iWN-r ilt;ar Lhe end of A multi- 
pli- enurst ■•r whete Jedcctiuni develop 
from irregular terrain; (,t) m\dtip!e 

fieOniti wJiete' piiot liEiiis ievernl s?t; 
"f A and A 1 sigrujs and eatUlOt decide 
whether *ic re fnlJnwing correct diiCCt- 
patli signal: OL‘ imliteCted-patb re- 
fleeted signals; and fd) rfVtrstd sit! 
naij where the N is coining in louder 
than tlie A or vice-vers& TEie J alter 
is caused hy thr limitittg cm Erittire.ting 
action O-f tilt receiver ti> very BCfOitg 
signals w'hlfir still ej-iplltyirij-; properly 
■«i weal: or average signals. 

(j) Static of any hmd whelhei re- 
ntliiug trnni ligJiLnitig, advancing 
ftBfWl, the artngiltrr eftect of an aii- 
crnfE flying througJi the earth's Jiiag- 
actir fiel-l above the e^rLh, pour rtcr. 
Tlical Continuity of Various io£tllir< 
inembeis oi lire oireraEt. St El-we't 
girr -r corona clIeL-t, etc., more o-r less 
rianipcr Tereplion (1st Lhe lower or me¬ 
dium radio Eieqcir-nries used in avia 
Uon static diminishes with an lll- 
creasr of rf employed At present all 
aircraft rfufio uperajions are conductial 
between i27id Httd 13J,0(Kl kc The 
llglLLweigln rarlnr operates On aver 
5.DfiO,CfiiO kc where static is no pi oblnn. 

(fc) C routid-focirfed londiug jyftemt 
oi the GCA (iJj'Usiiid' Controlled iip- 
prnaok | and tLS OvUrtmewt Landing 

liyrftnii) Cycne- lire recent development-. 
ilrs igiled for it'iE.jo i ail pOr Ls. There 
has been ■|uiOt‘ a terhnicsl COtUi'C-VetSv 
a-s- to then relative ntiitr between 
c<|-.ii]>ineiLL mnnafaclur'Ci'a, CAA, pilot-; 
and otliEi'i. JJutwirhstn tiding their 
ndvonrages on shruicpuiiiigs, they do 
m>l replace radar m aucra-ft, Tliey 
are intended feu 1 hfiligiitg aucratE in 
F o ii landing ivIn;is visibility G ]>ooi. 
■irt'A does ,| by radar observation? 
From the ground and ore! tadiotefe- 
jitnine instrprt-ions to liLc pilot. tLS 
docs il hy the plane carrying sjiecinl 
erjuifupcnt OH tWu ftCifuEndei with the 
plane ccnurig itai on a .V rend-signal 
[lath, Airborjtc iHLlln is Still desirable 

oc niCfeSiry for the H ight between Lti ■ 
mllta] nil pans Dud as ;l check agzins? 
Lha Laird bug system illd ic UtlfflUa or iti 
srrttctions. 

fT* Be C«nlinued] 
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FM Monitor 

jrtm PiVI'i 1 l.Vi 

uc-i u whun lhe peak audi is applied to 
she grid. 

Ij’flWCVeTj lK= CT'd lutuf can nut tt- 
ina.ni at iLu peak audio for I.V.i'J I 
boaigtr Lb an 1. 60 second, otherwise 
the Ihjrrfltrtil would hre even though 
lhe uf t ceul imoduEuciori hae gone 
do-wn Foi Hns rcasm iV H. mne 
CLiratant is such that the capuCiCb; dis¬ 
chargee uni y slightly after a 5 ''60 se-r- 
nnc sc thai it <i ni near hut tie 

ruy< as rajmlly • r lies ay ■ i will jiuinit 
LherenJtej so dial it will nor fire The 
thyrsi roil beyond several ,-)fie^ tinJet? 

[I IVtthlT hi^li aurbri voltage i * applied 
tn I hr neSeCtur. 

When tiie operator wants lo Vtww 
she .lftiLs! pr- ■ renr pnoduUtinr! rather 
than wheLiner :t exceeds a certain 
■ ii hie. <t vacuum- tube vblrmirtcr is tisfid 
tn incai.-.nri the peak pauhn voltAgc. 
flip Vacuum-tube vul'otieiOr Lirii a 
eonvejtikma I bridge circuit, the vrc- 
illtiTi 1 LpI>.' actir.c as nnr leg fit lhe 
bridge. to obtain an (ivcrall per rant 
itiuilulaiion intaEurcmert accurate to 
widiin 

Td achieve Lhe 3o™ NCnS-i; Hlid dis¬ 
tort loin it celt tin unusually good power 
Stljjplv was necessary. Ripple voltage 
Lad it. be kept widti.it 2 millivolt at 
7-7 5- T iff iind the mrtput fail to remain 
rnnstHP! airlvjieinieut of any changes 
in lIil tit 11 rjL'.i. A schematic or the 
voltage regulation .-itetiii used to meel 
these requiremrnls appears™ Figure ?, 

The hiterrd Jr voltage it applied 
acrois VI nili.l (he cirniii is so de¬ 
signed tJi-Fil Hi? -cathode potential is 
i'70 volli. I.-aL us assume ll.at, due to 
a clMntge 151 line voltage, (his voltage 
nrreases . his inertaae in vulljigt is 
refiecteii aeries I. R, m this tiledll 
is a chopping resistor and V, is a con- 
slant voilaFe dropping tutesi 

The poteniittl anross R : provides the 
cathode bias for V, nnd when A is Ers- 

CfeiErtd thr current flowing through 
Lhe tithe is decrease::!, A decrease in 
current reduces the voltage drop ill R. 
iuni conf-vumnrly inrreasrs the peten- 
na| of |he V plate l he jilsle CiJ V 3 
is, in I urn, tied 10 lilt gi i-:| of \\ and 
the rise in potential eau^s *n incTeas-f 
in Vj curTmt- Tins decreases thr 
pntcnsial of the plate, due to R., also 
(herefore decreasing the grid bios uf 

V. which ;s lied tu im-c pi ale of V. A 
IcenCB-SC in the grid putci'tiai o£ V, 
increases the voltage drop across the 
Lidse de-rTfosinf; i he cathode potcrtlill 
The circuit i- so lovignrd that lhe 
increased vaEtagc drop i= mcnctly espiaJ 
to the voltage Lra'rease signing rhtS 
cyde, so Ilia: tl>ere is no net change. 


DUAL 

RESPONSE 



Y „ u H ieh & ae!Jiy 

instantly O wes Yon ^Jt! 




. uihe Only High Lml Cordiowi Cryslul 
Miirophone wtlh AH these Features! 

*- £K CLUSJfE f V0UI,| FRLpUENCT HESPDKiE 
Corivtuiem SCrt-w control provides: 

/. Smoatii, Wide Range Rer&ome for High 
fi4*0ty XQ'cnJ Pi£t-±p. 

Wide iLrirge nifh Itiimg 

/ivr ei-jrc zrjip-tutss cf jifeei or un- 

pbitrf} >ij high /reyn-cibcj^r. 

4 HIGH QltTFUT LEVEL 

»E y HEeHAHO PHASE' UARtilOtp 
Overcomes hictcraund r.Dise, reveC- 1 
bcisiiyri f ke-ifbcei. Rsaeods from pick- 
up ranjic. Sol'll- t rouble-so rue 

problem i 

*ENCLUSE[1 METAL-SEAL 6RTSTAL 

Grenrer Protection E-To-lfiurt 

vr BUILT-IN - UN-OFT" S1VSTCW 

* HIGHEST ruRirr FBESSdH: CAST CASE 
+ 0l)riAHlt SATIN CHROMIUM: FINISH 
VTIETiULE HEAD. H'-Sl THUERD- 

# BLILI-IN 0 A 8 LF CONNECTOR 

Fu±v>rite tf ihonmnds jtrr in quality, itt 
ptrjA+mAtUi-, its ilifffr f 
CABBAX Mlldei pSCt.Lisi price . T3R.S0 
-CAtvAE Model JtJ-DA. Mide to maich 
CullinJ 32 V-l. BuJ](-in control 

rwicch. ME>j CDnaeetor ou frtr end 
ot cable. List Price JA2.SO 

Semi far Full Patti Tit^rj 
MO FJMEF CHOtCF THAW 



ELECTKCFVOKEr IHC rj BUC HAMAH, WICH. 
fXIMTr U EoU 46th 5l_ N»w Ifnrh t4, tf. S. A. 
On hlFi i Arlnh 
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i\ Composite Audio Preatnp 


High Quality Preamp With Its Own Power Supply, 
Designed For Transmitter-Location Application, Has a 
Gain of 71 db and a Noise Level Below 0 dbm of — 64 db. 

by HERBERT G. EIDSON, Jr. 

Chrtf ZltSipMT. WI 3 nni WIB'FIH 

Trshnital Diri-utuj. wlir 


It IS often lito. ' ;il'It: In I in v" a high- 
Fidelity proa nip at £hc trnuBJViicfe-i Jots- 
tiim. We tm in-1 the need for -urh n 
Urlil a !v. ii;:>i;lli:. ago uhrff decitlrd tn 
ilpjipn nne which would afford t-'fry 
l\±gjt Ljualily. The resuLt ol out effort 
i: 1 1011 in Figure j, the amplifier 

having a '^1 db is^li; level below icru 

-j'i'iir, K^.in uf 7 L :_nd Lliiitnmun n t 
less Shu 1%. 

Ampi\t*r £«We* 




Timlin } 

IflW CWmu iiup-l: lupplj 


Fi|iin J 

F i Mi'M -i ■ -iipbui ..I >he ftfriUutit* audio primp. 



The preamp was built as a two- 
aecLign affair; mnjlJlfitL* rtwl gOWCi 
iuppl^i 

The ehn*s[; 'lied for tile amplifier 
was nia.de ui zb»c ruated dveet iron, 
7" x 7" x 2 ". 

J he IdH) voitaev ani'ilillrv tube* 

(similar to 6J?) were selected Uur to 
tilfir very Jaw nuil.H levfl and long - 
Ltfe A ptate rc decoupling netwOTV 
wax ULUtrd ID flic first iLnge to j'ul- 
thei filler the nsctiiicd [iuii.iT voltage 
ami to mSUTe i.tior JKj 3uW Ffeqitteicy 
nwt.fr-binning would tafa- place Gain, 
contrail was placed in the grid m line 
seiOrni ELa h 'E ratli-rr Ihnn fli*. Ifont i-Lnsj j 
t.i reduce iium pickup. iV; n-s^il sMiit 
feed HI the output Stage (<i prevent 
fiJal;: cqrrrnl Froiij OV- mu throng It 
the primary rh« pin re tTarstomier 
and thus improve frequency response 
tiJiii reduce dimmicr.i 

With this dtM l;h nr were able (o 
secure PM output level Of ier(,i r/br/j 
I. ippruJii i lately -» dt with LX'ferKtlce 
level of .UOtj wr.it'i whicli was nuiLe 
high enough to easily excite a. jiTiigriun 
amplifier. 

F»w*i- Simply Sirefi'en 

the chassis ui*i.', in- tile pu^io iulIL 
was 7 " * $* r x 2' r and aim mnde of 
Itch i eon Led with tine 

Tn mppreso the liJCF-cycte ripply 
from, a.n '86 Tcctafier, :l capacitor input 
■wisli n btutrj force pi HI for <m\n nsd. 

An rjftra outlet was placed On bock 
-f tile elLSSsis for SUppLyinjjT pow Cl tu 
a -Jirorid pioLCi o£ oquipmeot □£ low 
CUfEnliC <Lrain. if iu desired 

De|>eorjiii(j upon the power team 
forme; tised, we fomul that the c> 
voltage will lie between 250 and SdU 

An alumlitnm shktrf wa= found tico- 
caaary between rile pnwn •.■.iyiilv and 
rile prearnji to ■ edueft Inpm picku’i- bp 
tile first ['Ii2ij stafe (or *[7) 

For nejjTitFa, llie t'rVn units were 
naciLititrd ill art iron Standard l 1 * 1 ' 
panel and placed tin- t'urir oF ll'V -ver- 


» ■ CflMMUMltATiaNS FOB J A. Ft (FAIT lMf 


























































































































TKe Eidran m IL' pditnu aUnplY. 



il&liwa >v(i* ..r at* pretty 


Polled v|4* >r bbi prnfti pairin' iippLr. 



1 ■ '■’'■■■ L>f ill v prnnp ..id prutfei 
■ ■-■inmp a In t ipa+feb ill! Equi-praral ibuvc 
ii in irp£t naninr »r»fj|Pnf. 



'. ic&l ihatitlfl iron which inp- 

imn piher eijuipmcm in Ihe tpfcd* 
rack. A blank stiuudard paurl. was 
muqrtsd 051 tin* fTCfil si.dc Df cJit rack. 
Till' liiitl remit ii i tnr.t nr. *-Tew 
h«ds were- visible frarn Hie front. 


Otdcf WARD LEONARD you 

Vitrohm 




For High 

Frequency Circuits 


FOR RHOMBIC A H TEN AS 

Pm iii: ti l (taclrMill Ilf j cdplPBI, llii 
L J J i v ..1 ti I■.■ il ntvajlxbrn in H'.'J 
ohm. tune 0015. iH lAOP nlhni, tel 
niiloiiiuul mi On >:■■' pa"»ir rl.fl, 

pnil paa.ildi?! nr tubi-ci-pa i a!,l-d r e. - 
"OrJu OP bi ih Mjwcr rntntmicinn. 



GANG MOUNTING 

Tnr-a or morn Viii-ohm F^wne Pt- 
ii >iori in j ■■ nulr be pinetn ro ob- 

Ijin min a Jrl it, ^..:lnr:ra J. I r! rr 
linin.TL. IMuaundm r. L nhon 

H annnnrinji rwaj uaiirp ao- 

■UML 



fthp FOB HELPfUL 
CATALOG 

CiuaLuft tl-LHl Bi'nfl ppns- 
una hr'^ltr d* 

J.-'il fefTF.rj .li drj'jbl'r m Kr - 
■ nlari. ivMSdfam, anj iVp4jf: 
.im-Jv vr fin-mpr. 

ssac, fnr tout top/ i .1 * \3 


These r. on ■ in i it 1 Plaque rejtJscnrs me- 
esjper iallj inhiHbJ* * be Ufa COinGinaiiDim 
i?r frnrtr and htgih frequencies ca,m. 
Deep | rurnln tine t^rrifn a^E lS| rdrf nun- 
FndyCiJ»* winrlin*r, SpeciiL ^'ard Lenjv- 
ard YitrenusF emmet iciijrh. r rai-eless, 
acid and moisture ccsLsijnp—lc itiiuif 
nnr the ha.se, wire and neenfvEnnJs. A till¬ 
able l"rrviis jEixk jo, 40 n n d f 2 b wart 
iisf-t, i n t wii!o nns* of resistance v.i lues. 

iVTHOKtiia fljxrifrurroirj ivit rurififf f 

WARD LEONARD ELECTRIC COMPANY 

Rtf/fh & EiiCttOfife Dfurfialtn Ojaviranu 
5 i-M Jac^snn Bird., Chicago A UL, LT. S A. 




StfUYS ' RfSJSTGffS 
(tWEOI’ATi. 


liantl-tNCiinFIERLD CDMIDl MV I CL i \ u. 



KiA MfTFB fAHIL LJrtt 

"■h.-i-n mmlir lijifl-. I.:r HIP ttilll RCft l[«ldihl3 

liluidmnl pajuipmori UII Isnai JT.-.VJT."H|J Fj‘r 
iht RCA E.i 4 'ii«erine i'rVMliicti Dcjyaiartmi 
TIih ppiibIi are Ih. | -ppg j|! IA wl|i(l pra 

vldi* it <ofi+tnlp( i mtani Itir Liic tinu thi 
cant ®*10 t'ian milhaRnf nl .|-np;ifi.’r i (Hi: P] ZA. 

a ti ar rTiiPn nr ike BT Ip.: u nil i-t M1. -1 i iaj 

l~h m.'.|ir p.:t!, inr rnr.i-.arnn: a ..it. it. , nMt 
ie-eii ..e rndo t»i rit 


1'ih t'F iA (*rnidwi EpnYrnUni lUdnacinn iA 
Slip Oid-mtina tuliditlup nl ^Erp'linsr ' »:l:r - fend 
nirr i.! -. Ii/ avrinfe r fe I'AhaTV ;?nr SHlir.h. 
lip Id Itm drtniU ", a; Its xatctracd. . lir IJ L 2A 
pm-aidcs TT^Er-rlnF Ipn ,1a rlrt'itii br Pprraaiitn 
■ji : Cur r jmlnliE.- dull. pLInla meunrp 
Ii X iR' u 


■Vh* 1 -** -ncltr pi Fid Will fieiiurc; ..uiliL- 
vnlumo -#vnl>i Irnm 4+ t - ? +AI Jb III «ny n»irn- 
t>i£f df afLTchi Up la ten. uml ■ i Wn- 

tan typ( JO n “imt Hie- j * ku \ i* ?H4i' p fa X 

ir 1 w. 


ff^CrO-TEt^COPf 



£ 14 b I - m n ndH-btiaicapH wit*, p IJ” ituNFii 
rcflwcUir-Mirivir inriLlIri it CarndJ L'nircnicr 
ia ifcaiy nan# inn ihc, sirt Mwiivari nibfnr. 
in| Li Ml. =K, J<K. ind J COt me will hr, nnd. 
CIlK^iif t ts i J l ^«: ?•? Ih fc lbi>a+ mft 
I'icEEilOr Llurrn E. fcfjr iiil. i :J dincslar 
WjHlBPI W GtihD. nF CeFhfU 1 ! Jidld^lCrfluulLj 
prqpHli 
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WIFELESS OPERATORS ASSOCIATION NEWS 



Piritnifi 

£JUAliTH - uEHTUltY cerlHieines IjE 
Sioti-n were awarded recently to si;- 
VWOA member* by R*dicBus.cme 
‘ '-.u p. Ot America during an in 
(linnci f s I : c: - qnnrter-wuiury curb 
at the Iiotd Be. Se^Li, New Yorlt 
L-itj Will nun F Anfamir-rcr. Arthur 
| CostiifHir, Harvey R. Ei-Jlt, WeStey 
P. KclLuid, Charlea Carciejr, and C. J. 
Fnnnifl VWOA life member Brig. 
Gen David S-nTTiurl RCA chiiLrinnci 
nt the hoard, was {ititici|!al Bpca.'k-ri 
at the dinner. Other VWOA mm 
iirrr nt the affair WEre O B. Hslu- 


acm, H A and 1>orge F 

Sdtedcler. 

From way down- under, Australia, 
has psjnr a rrujtiest Mt naernherslii p 
details. The Enquirer, J. E. Calt, who 
be Eon p tn 1 he Fir-it Class Opcrnlar'i 
Club. 

List uembeis O. B. Hanson, NBC, 
and Jack Fop pelt, WOR, attended a 
special NAB meeting recently to dis¬ 
cuss the technical itessians of the 
forth com tug annual national tuo»i3‘ 
casting cnnEerience In Chrcngc,, April 
7, R and y. On l.i'iialf o-f the broad¬ 
cast group executive Kigimeerihic com 


mlttee, Popvel= presented a silver 
bracelet lo NAB assistant engineering 
diceCLOr Neal Me Iva tighten at []|< 
rneeting, 'in appreciation :f it: I-ices." 
McMmighim, a former member nf Hit 
FCC. is a veteran lirass jiouiwlei'i too 

Hoctoiiaky mbbum Ooc de Forest 
^Cltt Isis bent wishes tn those Dt EllC 
Fall Meeting '"'ia 4 most Interesting 
fetter. Ejoc said that he weniJil iik'- 
to tiear froir any old I im-nr who 
wCukra!. at Manhattan Beach. . . 
Everyone missed VWOA Hie. tn ember 
Hamden f'ratE at Llie meeting HP, 
t:rr JHesidctll. dlfcF sngluepr atitl di 
rector of Mackey Radio and ’I'ele- 
RTaph CoilIJMttly DO-d vice president 
and dlTecror J- I'R has been d 
for many niLintlti and conhnpd ia h:> 
home in L^ng Island- HP has had a 
colorful career which began way tact 
i.n HHf), when he was secretarj ami 
president of the Bay Ojcmles Wire- 
lua TeleiTPpJi As sedition in 
I'raneisLU. During the 1910-14 pe¬ 
riod be wa; ^ commere ia.1 wireless 
tefeETapb Jti]> and shore operator 
aid Installer Err ipr United Wire¬ 
less Telrj'raph Company and Mar¬ 
coni Wire leas Teleffraph Com fra nj 
of America at Sou Frsneiico, lit 1914, 
3 Her reret’Ahg a BS degTee in the Col¬ 
lege td Mechanical and Electrical En¬ 
gineering, University nf California, be 
n'as engaged Ht art engineer in the 
construction raid operation irl the: 300 
tTriTLipadfic rodio stations at Bo- 
liiiaa and MarstiaLL, Cakit'oTnia. Hr 
Lweeti W15-20 he was with the U. S 
Hitt.! irl diarge of tlir radin lal>- 
orjtnry llierc, then la*er lit charge of 
cMtttrudiflfi and maintenance of all 
liLgh-powei navaJ miHift staiimiB 51P 
J.oto?d Federal Teli&fijltl Company in 
PJAt rind for diroo years was m charge 
of their factory and construotinn ia- 
■ ilsttEA nt Faio A-Itt?, California. From 
I92S-27 Hr was engaged ir tbe coii- 
durnrtitin and supe rvis-ior pI short 
wave porflt-to-poipt r^iici leLcgr-ph Ea- 
eLtitles cor Western Air i'lttpress. He 
Joined the Bureau of Standards io ’2? 
snd Rut one year served Eliere in rl'.argr 
u-f development ot radio aids Jot ait 
TisviEsitLcai. In 192H HP tiWBine chieE 
-ngineet of MjicAey Radio 


V'TL'OA rildnrr.?™ mi ■ t«hL nic>-rn| K-c™ Yurt. C5*l Y during A-'hlth I nr si- rnmni 

EIhi>rj|u >cMiCrY4fl« »**rl 4l#«W44d (rtfr W rteifl ‘ VWOA ilia uiafear Jack f’c-opdi, vfca praaidrH, 
■Ct^aUrS Irld rh» -I WOP, V* *4nor; G+t^a Msaun, S RC; Waal MrNtujIil -ri. bjualdiil dij^-cLYr 

■li f|i|i"uru^ pi I'v \ 11 VWOA Ilia ircmhrr O. H Hanam, >lcc pr-aldcnt arid clikd IngilK^I NflCl 
R ubarl Marrio, A.BC; and HcIC Htll •Ylk>- R-. Dni>30PI I Jha- 
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Jt 


Putting Station on Air 

[■CwiflWrtf I'rp.iJii i"iilivr 7 ) 

m'if,Bian l*iif metrri anil AMcrifiu Ciit- 
Tfni meter tu Ijurit out; there i-s si 
wiit' SOrtll v: IfAgc in thii wai 

fjhl U'-ually with negligible Current 
Aic |j r pulling cut iht' leads him! hcplac 
m3 llifini, removing all ground* from 
UK town out trduliitv disappeared 

h tlti'i vintage ]ltul persisted, 9 Fargo 
ca|MCil<M "F HlHncifiif veiling? tat 11:13 
COiil'l lave Ih'U'i jiluta ■ ;ri stifiCS Wltlt 
the antenna leafl T'li. •>. :-r!d n-.:: hsivt- 
a (fee ltd Use f imd vet liloidkerf 'he lou 
Frrr|i,iPiicy ur. 

Tile [tcpueiiJ around rite irarimstfei 
building w&» a complete intid bole. ™3 
the closest we could i;rt id it v, 11.h a 
truck wish diaiiv was .liM liver i 
IrulSilrfid feet Wf hah 1 csrry the 
HvO-tJl 1 tramntilbei hy hand Iruisi lit* 
truck Li' the building The- equtpmmt 
racki were apuxng nunii: (d I l it items 
thnl had salt at lived, itid iltua tcm- 
fk'iraty fades 1 Ii.ii.h. nf WCfldeil twn hv 
fours were constructed sod covered 
with Jjalvaniind tin. In Ihei-e wfiL'.j 
placed the mociul n.idn monitor, 11 lift¬ 
ing il'llplihei line apipl ifirtr and ire 
ipicucy control unit of i'fif traits ail lELCr. 

As wr Con Id not otraiiL delivery oE 
a fmiiiciKv monitor we asked Fnr and 

(CsiuiiMicrf Wl| A*i'f 32) 


Sun'll which 11 ■ lifii-a ir#«i«d niiii airhiiaijc 

cclr-lira, #llh lha F 1 l**i nivaf-aum feir livw- 

nvm Ti# -H uijd lor vi/ncilaui*- 

xv apcnrcif oilulii cuvrraJ dean. 




, //iu/uff Altmi-V 

fM AltTlNNA GIVIS YOU 
GREATEST ROWER GAIN 
Pf R DOLLAR! 


Only * 250 ” side-mounted; 
* 43 S 0ft top-mounted 


Htte u why tbr rrtw 
ANDREW MulrbVii your 
best FAf talent)a buys 


Pt)w*r Gain of 1.6 
10 KW Power Capacity 
Top of side mounting wiih 


’ ni 


ease 

Weighs cnly 70 pounds Sfrie 
mpuhtodj d 50 pounds top 
mounted 

Low Initial cotI— low maintenance 
Qiimidifeetlprla! pattern 

Factory tane-d to reehiirsd fre- 
Quency — m fu-rrher adjustmenTi 
r*quFfee 3 

Single Feed pornt — *in0la fronf- 
mil sign lire 

Bnill to witn s'cntf wirtfs of over 
1 00 MPH 

Antppno, con be complrlely oS- 
aenb’cd on ll’e ground 

fniLlafipr resixtPPco of feed lino 
eon tw lesfed withoul riimbrng 
lower 

WANT THE MOST EFFICIENT 
LOW-COST PW ANT£NMA fOB 
VOLTA STATION? BUY THE 
ANDREW MULTJ.VJ 


fletUMoSlPhl LII- EE 101 JLM-rffl-TV ' 'I. 

1 1 hiNAi ■ oornTW.i ANttHNa (UlttHHENt 
■ r.miKHHi 1 l ‘ ar. r, uhiti ■ sown iBOItriinfl 
eauteMCNi - eoNsmriNO rfoiNFEiutio 
mvki 

ELiifern D.ffjt-e,- 411 feMriyTi A t‘t r W.Y.C. 
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VACUUM TUBE 
VOLTMETER 

k MODEL 62 


5 PIC F FI C A HON i, 

RANOli Wuh halWn iivlkn of flwfl rnntai-tj Wt 

30 J:::I 100 vulh q.cr j I 

ACC.UJ1 ACT| Jn n J ti# ktult. inat'i Trcfli *3 cnrl** tn 
150 ii-tt Htydii. 

IKtMCA^fCti t i'f ilr for d.L chd rnle H ha 

r*J. VUlUdl *t d ihtwnu cr Ti n of iKb Cwt 1 -dim 
i>f b nimpin h-i-w-p. c;; n.Q. 

tUFHTi lid mlii, -*D-iC cyilrF—nn ba'ioriui. 

PIM [HS IDNi, 4.K" vUde. *" High, U'iid ft A J| d**p. 

V'EiaHTl Apjiniiimiretyix muu'i:I i, ■ nr *■£>■* Wrtwr 


MEASUREMENTS 


h OO NTOW 




CORPORATION 


N F W i E R S E 1 


ZOPHAR 

WAXES 
COMPOUNDS 

pud 

EMULSIONS 

fOfl 

INSULATING and WATERPROOFING 
P' EieCTRICAL and 
RADIO COMPONENTS 

■> 

AI*U for 

CONTAINERS :,rJ paper 
IMPREGNATION 

* 

FUNGUS RtWftNT WAXES 

a 

lOPNAR WAXES unci COMPOUNDS 
Merr aN army and navy 
h d-c ii I! 1 ul i n -i I If p nc| ■■ iprrt 

h 

Tttrjd^rVi fnvJrmJ 


ZOPHAR MILLS, .nc. 

FOUNOIO n*4 
12R 36eK ST. BROOKLYN, N Y 




Putting Station on Air 

iContinurd from, pagt JEI 

ip=c;v«3 authorization Do rrpeiatc with¬ 
out :iue with ?Ji£ requirement that WC 
Ml bltl It trig-htly Eretjumc) chunk 
Aftei long delay; we I'mally teeaivet! 
Our SOrlSOtu ftir the studio ,mii turn¬ 
ip Met it I id if/t Y/ttii 5K tvt really tn Eiegm 
Bf|ifi]ntient Irsts Uidy out problem 
fiL:ll EiitLed; wr didn't have a Irir-- 
pthame nr prapritn Imr Aih| nt that 
tiuifc tlw jelepHtyne company Mas htw- 
i■'i; a biL ■:i a strike nn ll.rir hands. 
Aftei soPc pKldirirr^ we nuuiag-ed tn 
ur-t ihn coupcmtroli of two local atiiA- 
ErarS wbo acres'.: tn S.irm-.h U5 ivitll P 
roncaet tiEEWCCn Lhe EJunMuittcr and n 
lcLmtiEi lyn-c to permit as tn pu: our crys¬ 
tals 0:1 frcCjuarjcv via cur Intipm-rary 
xheck serv-i-r in A!-ran-..pol'is 

-All ail! lEfinr jiDttahle nf was ?e| up 
in the studio nt the telejdimi* am! an 
■ ifSicr at the Imnsmitter Contact Win 

•:piihl|u TrerllNll I nT iii ilury, iriiuiciTmliR, 
M Mr* , Ulcit fhr Lnii nil nrurmu ipti.-op 
HW ip£hirjpT. 

Ei|wt Z 

V M* al .Zita' 111 “-IT.' Gimf lyiltir Eiinpifli ■■! 
If: iFd'l-L Hllh V 31 nll J JIB r ,dii.H lTl' InnJ 

wish i. fB' H<iu»r» Jrounl man. 
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BIRTCHER 

iisiNiisi suit. locking mi 


TUBE 

CLAMPS 



83 VARIATIONS 


Where ylbroton la □ problefs.flirlc'nc- 
L«feihq T\J&E CLAV.FS ofler □ leiilproof, 
pmcl cul laluheic E o cqai i tended far ej 
1ype* -cl lubes and liaiiar p^ip-in t=m- 

pcrfi**l(. 

Me»«Thdn1hrgannllll»H »lih««e 
clamps |n uio. 

FREE CATALOG 

Jand tv cnmpl?a □! a.r|rhci Jtcwilei! 

im 1 i'>D4 :ia>r.»i owl ou'rsode.d toiu 

!>j<? Iii> ruj ’-tip ban Ivp^i. r-ecanmiv'-dcH: 

ctaap -Hrs-a^ ond pHch LbJ_ 


THE BIRTCHEfl COftPOBATrON 

scar [>■.. igj iMOiLfi j } 



nl the 

RADIO ENGINEERING SHGW 

IHenpK J— 10 . 3*4T 
lir-DDd Central PeJaca, Hew Verb 

E rf Tim 111 tail n--|u p ~.nn J .* 1 " H 

rum po ■ i 1 11 "l si 143 sji^iniic- 
tianc in lb* nnginupring 
uhlfclls 

H EAR ' Tneneieel Fspori on ill 
fdvpfinii of radio ici- 
■ ■■.£», Mldiur-lci. nhg|n**rini 

ENlOY 7lw ‘t.'jco *d- 

f ql '»□» In -klNctinn' =i end 

BF0I5TP ATION iJ.aD nca-maffibers 
il.w fp members 

The 

Institute of Radio 

Engineers, 

Wm C. Cepu, ixhlbitk Minjyi- 
»3 Writ 4iM if Nf* Ynrt .H, N. r, 


alte mptet I ail :t ivssa fvjnil ib.il Wil 
couldn't sec ifircugli due to n high hill 
between The studios nml the transmit- 
Ler. Tiuu; was passing and we were 
due on the air it 1 A M. After u 
scries qI quick vm'.sialtaTiOnd we fcmivl 
that the city ]iM=rt|< house m oigliL dis¬ 
tance of the transmitter building lini' 
a, phone wh idi tould Ije used. [ lie 
equipptani and phone calls were tlitlj- 
ferr«t, and gr Icm^ in tt we were able 

In makr emntact 

Perhaps kAf *f (Lie jusspulation tu" 
our Iss.r rity were waiting tn hear «u 
nitial broadcasts. 

The first signals cansc in Liy phone 
frem M. inwapulis with i he- message 
''V'Oll utr coming in luud and dear 
i list a. niiicute J'JI adjust tiita loop . . 
yes you're 43 cycles high " Fiuo. die 
telephone in I hr pumphouse via aniCi- 
tfut radio chi - message was relayed Lo 
mr Jl Ibr transmitter, We rjurckl) 
adjliSLfld d-.t air gap mi the crystal. 

Minneapolis took anothci mtasuxe- 
lnrniT anti repomed bjf telephone viil 
ahlilc-ui- THtlio: "You s,ie miw ]6 
eyries. i ™. r ' AiLDtlttf adjuamieiLt wai 
Tna^e P the inicumation routed tlsrough 
the ulsiijoe ciroiil and the tietturncy 
was teportco to h>e oa tile boLton 
AftET a few Etingriiisdatiruiis wt con- 
tinued ihe procedare and inaulled tlie 
jjiare ciysca! mdclly -ml IretjuMIf.y in 
111 c SSrlie way 

Megotiatiofis had concluded the tele 
phone strike and the tiitie we hiu:l 
hdtlied uni eiiuLiHtiriit tegts the telr 
phone workers ilad mailed in Lhe pro 
tfrnni Riles and Wf l*e»n OUT 1‘CgulAi 
broade-att pruguni t«!> 

Another ^tilUoii bad been pL.L on ttic 
air ir. spite of etptipjnciit ihortages. 
winter handicaps, md a stnLel 
* 

Tube Engineering 

(CoblifUifd /rum {Wi/c 15) 
ceptsuce, and eo change* tin; oseiJla 
tnr frcfpienry I'lte ampl itixtc Q] 0S- 
dihltbOn will also hr affrcteil if d<E 
transccwdiictance diangeti. 

KuTaliaiL reported that the tu.hr 
ci.iuLd iL;-i, Lit used in an I’ ?. I trans 
misting system, Tbit is, by applying 
modulation the retfretur Ett;cLri>ur 
the fitbi can hr used u> gtHLcratt a 
frequency-modulated stKnal dirrrfly 
A:th<Migh llw modulation nhararH’ri*- 
tie Is ikil inherently linear, this device 
has, Ihe advantages ot ihe-i seitisiiivity 
and liiKli intpcdance- In dieelcing mi 
Lliis appLiatlon, (bt tube was connected 
in t;inihiiri fasJlbnp except that die 
i edeclc-r wji bypassed only feu rf and 
connected directly (with nu umjmimr } 
tt a lUierojilicMit. The frequency de- 

viafiou was estiir^tc'l to 1 >s ah;ji:t JCi 

tr with negligible dtstorliou. I id "■ 
of tlie 1 muted partitlr- Ol the char- 
RCLiviiiii used. 



MAXIMUM 
PERFORM AN €I£ 


Jim !_uniii|| . a .- 
Sfulifri wi|l prrnkta iU 
uhu ■iiiiii i rr*i- 
, .it l~hi -Kj,r. -ir : iHlU 
hiuuRti a svtirei nf ■’ 

,; , r, r j T y ■. ■ l: i:,li 1-p la 

1 1. : fiDUd rr Uftp-Uin 

tiUd Sjb tdur illtd dair 

1 1,:i, “n, I 3 r."i Hnin'1. 

Ptr raulmuifi dynu=h; 

r?T-if : ■ 11H I" i r '-| ‘in: 13V ie. 

ipmup. OUfliCWrt: f Idl L >■ 
id* SifT.J I I't .-ijuikim 
lul'uif yon tUj.r 



W, OIL U-lll 



n mi emit >iik. . ,11 ■ J or 
ik»ii ryiterns and 

-■ '.I ■: P :! a r i ■ i jv 

Har rrsepUouHf Ulrt, 
eirtelEHHjr, SlPivnr,- 

rtJIllnl It* OpeiOlldlJ 
and ir: qnp ■ -\f •• l"m 
IU t* 5HHJ C.P.E. ifUi 
■ mpuiniMm ups hi* 

rja«e or H m I SCO* 
CLP.Fi 



Ilr-Sljaarl vb|>*rlllv 

r V .'.'i DDrinriai jnd i 1 % : 

ilunlUy hdnio sduml re 

:-cili:i u.Mi. IS: . -^tl is m 

jitsuUful wnidlt >ypi ci> 
iacL 

W#:b r--* rUipV* 

raalAJr.if ccnp^a aacilEi- 
UiU. 

see: y Ln. n j«dbch on 
i F MI r* I RKiE-T 
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BROADCAST 

equipment 


RdfUBJahle phase samplmg 
Japp* 

EscLaLinn ffllorB 

Sninplictg lines 

FM cincl AM conamirii; liriou 

Fixed capacitora 

Varinlilft cnpcrcteE 

Pbcee sampling Iranaformsia 

FM ia<jcaupler& 

Siamdi.nq wavs indicatora 
Tower lighting fittorB 

Support! lor open wiro Itope- 
TTiisE-iois linen 

Pro^uuri^ed capacitors 
Neutralizing capacitora 

Fined todutan 
Variahlfl k4ttctor* 


tiPi-iM 10/ J^rsrifit- raf-arrcrtim i!irf£iTp m 
jAnihf* mr HHPHJNlV #rif iMtar, 



Airline TV 


{Cmtitwtd frem pa$t 9) 


f,i:l:-crinc;Lin!Ml iuut at were able to gel 

Fair eovcrime. 

The units on Ihe baggage racks 
were mounted ,lI tcmzltly un Opposite 
sides: to distribute auuhrl marc rffft- 
ri vri>’ along the cabin. The recover 
ipeakor served Use forward section of 

senjj. 

The amplifier was ;l ^iirijih: low- 
power in p It i-impedance affair opetac- 
ih|p cn 110 v iff, Lav ills .a sdf-COn- 
tainotf pawc-r supply which was Fed 
from tlse Eeleveunn inverter Tins 
unit wHt mounted on (lie ike* of the 
receiver piatfOrLTi to farihtutu cental' 
izrd ounlrol 


F'Fjhf Bvi-lfi 


During our Flights tabulated tesL 
log* wrre kept. A Fvpicnl Ion sheer 

appeara in I'ahte 1, -which Shows tiic 
result of the initial HiglsL front Wash¬ 
ington [DC A) to Norfolk {OHF}, 
Gil the n: augur a I trip [rum Wash 
inpton fafter the receiver was relo- 
■entecj in the Tallin [ur paaseJiger view¬ 
ing) the World Scries base-hod I game 
was received from Washington satis- 
taclorily as: lar a 1 . flttsLiirfh, where 
WC (S-iCxt-:: up tilt Notre Dame fooLball 
e H me which whs CKCCpC ionu.! I^v elfifii 
.-.ml steady, [.iriniiimr.iis. Teotrptson pf 
the ball game -would liavc heeii puisi- 
hi? =f It hid hri-71 ranied by the WCSt- 
m tlaiicitiS Over nu-rihem Indiana 
we had miscdtiiiieous shoil programs 
wheel: l>ei:anie erratic nvrr thr ]pke 
neas Michigan iLl-LLe lino this cleared 
as ws rode beyond the area, where we 
leiuiLi! n heat with the Chicago Station 
During Line return trip we had gom'l 
program coverage except for a short 
E:nLe in Elia Pittsburgh n ren liuhse- 
■|iirtlL trips yielded ali-Out the s-ame re 
strif 1 - Toledo appeared to gave greater 
TOyerage on (he W ns ft mg tun,-1.1! i ic.ag a 
run than any other one sLaboii. 

Due to ti e stKcess of this project 
the system i* to be further developed 
for a tUOr-i; ii team! tried in stall iTints nnd 
to be extended over more of the licet. 
Special ei tent Inn will be given wi 
Futpi-e iaitallaMnni to ihdefe mounting 
end mobility of equipment. 


A ckno win u q men ti 

We are indeed gratercil fur tile BB- 
sittunce which made this pioject pet- 
siLJe Joe Zamotskij whose backing 
and n ns nil support kepi uS gfthlg 
'jLrough lIst wee Liouth | JJidc Sit i th, 
who did the flight checks and who 
worked thiuuffh the nights togelhcf 




-pUHll' flf Jan«i. 
Cisluieg Nix 1-4 Illiinrn<» 

^Icinrcn d and i Ju'--uI pWn- 

eLi we ora cam-lundy pn> 
dwelifl. (-wS-»l ipiqtdl 
dqvln<iBnt enabFe: u» 
pran- ally In pwedaC* flfL i- 

trentlyany pnnnli , »!j»triid- 
E^-- U print tsr dflHrlpliswi 
for p-i:ui, n-imc .r osliqu- 
Nan. hwidi-pUt ?f sWindnrtt 
tinmridl Ship! e‘i-a In.'sd. 
Ej ".e fur-Cn !:: >s-a WiltltlW 
Dlnnarlno dmwmpt wral 
dale, 

JDHE5 HEAHS 
hewn OtlAUrt 


with Sieve Wpsuti I'itnscJnreg projeeL 

eug-lfieer i, tSuls BrQwiI (chief drafba- 
tnan) Lari Caldwell (CAI J, s eo- 
Esnee-.l, anr| the men tram IlLe Capital 
night shift T-odj'u and mer.ai" shgpr and 
(he ZamroisJci Service Shop;: also the 

cooperation nt die hnSLesSCS atid pilots. 

For lfte ptepamtioa ot this pnpe- 
wr thank Jd rs. Morgnn and Mii* Flu I 
lipa for IjTrisig and relvpitLg and for 
the helpful guidance of those in the 
publicity depATfiueiili «f Fluloo a«i<l 
Capj'_d and tlie eiifj meeLJuf; -depart¬ 
ment of Fhilco 


WN1ATURE GLASS lASf fORWrWfr 
MACNTNE 



R:ur> Es:s|.mnl it WdUfM fl'(-!l".- t ■<» Al- 

knli^i. Ph -lull sacs lu iim Cl u R St-.cs : i r 
ih* 1WA mlnlnw«i, 
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Studio Equipment 

L Cl c-u im ih'iV }rani pit ip 18 ) 

copsotiis, the one in service tin ,s cue- 
jMCC-il 101 the nw-VC tu tmt tsld from 
?1ie ce-nter of the cable-top All input 
circuits were unsoldered from their 
icijiective term ill*]* up the CLUlSOlc, 
polled down duougb the flexible oon- 
ituilv UUL if hie Itiecol floor turn, up 
bfhttld the ilrslt ^r|d chen resot-dered '. 

I he teurjLiSila SirlCC ihc PfUSt cbcU-itt 
conaistcd Olllj 1 Of iniUTophimeS, lui't'l- 
tahlej, remote lil'CS. JUrUrarks, tit, it 
was On! ) necessary 10 select a titrte 
when ihc panioUtaT k-iTruil in quEitkm 

was nnl ; n use. A rutOner could Ibei 
lie made casilj,'. Most of these dncuUs 
were found to he hniK euimg-h to ieavh 
1 lie ctituOuK in CiiC new position Those 
whfeh weit judged co he □ little short 
were esne-iHlerr with ihrxt lengths Oi 
wire LOtm-iLLed 1* thern fiJI-i tDped. fso 
pa rticulftf care was used to achieve 
neatness Bidte most cl IkcBfi circuits 
would eventually he replaced any way. 

The output wires from the console 
were rerouted in the same naitner. 
H ore n( these piesc-DLed a greaL pfclti- 
htm with 'he exception of the Out 
]i;iir We were neoinOnarily atuilrpsd 
here since we did not wish to hreuk 
profTaim service on this Or cnnise, 
we cOiiJlI hive waited until afte sigil- 
off, bat 'VI' preferred FI little extra 


work to coming in so late aL rngliT. 
We fill‘lil y achieve the chaugfcOVf: in 
’he fcJtowsng fashion: A Length oi 
shielded pllir was used, One end being 
soldered tn the terminal, block oi the 
■or.sole Hi pathlle] with the exiSthly 
f.LTiL' Oul pair. This Was Lfieat run 
dowti the buck oi tfie desk and fished 
lip through tile conduit, t he uther dial 
of this jumpei p-R-i.r then was prepared 
for snldeTing, die Liiw Out pair -also 
being r Ifaneii and prepared hsr Seddfi ■ 
ng a couple inches ahori >oF tne (or 
minais The two were then connected 
together and snlilerrd, being f.UPeful to 
maintain puia-riiy. Of course, The 
snLittrjupr Iron was lifSted and then 1 1 is- 
cmihcctciJ from the m. during the 
actual soldering to prevent w hum 
dirriog the job. The cnnneutiim of the 
old L-irnr Gat pair tr. the LennLnal block 
WJH I hen snipped with the program 
lie rug Carried UVfr 'he rerouted pair 
Secure^ taped, the tnus were pulled 
.|t>wn tlu ugh INC ccindr|i( and the eii 
Lire console was ires. Tc was then a 
:imple .cih tn irn screw it fiotii Ihc desk, 
dide it to niis side install the seennd 
mosuh: m its fixed position and fasten 
diet 15 down .Switching pa jg rams back 
aiwl foHli from one console tn the 
other, by the use oi patchcords, ajm- 
U Li fed the wiring- and COmpEetirril t*F 
llie jolt was unly s iTlilttr nf time nml 
work. 




REVOLUTIONARY SOLDERING IRON 

Titter Soldetron 

— - 3 ft. ir. h im«. r*r*i 

fqr Easier, Better Soldering—an Any Job! 

■ Wflltll rtnlv t in yre un da Ihc jnh it m 2V.ll “ vll 1 rifrt 
4 tHmlj; e 11 - a ad niLiii [ram h n r ! llcrEI ir>rl I t>' ' 

* Fbadirtip c:nLr:t. plrtnlll tvMlriaf ■'llhn.-l Inl^m 




Wrndjc Fit jIIj ■. >i«ie m 
I'lU irlie i .11 in ■■ pci lit v 

A.C.r Bo-sg cycles. 

IBrngfli lr DIH(*f At* r 
suiuaNdd wlui (FSEP. *r 

i-f vqn 4,Cr 1 H- P-.c, 
W I the u I (J dfictcir liirr 
! f rarn un ■utninvbih' 
buttery I. 

P'ittbII sire «f Iran 
•fV' a 55/11": ttitpyFrtx 
iwliihl lirprnc. | Ida I, 


r Edict Jut fini iircj-iai-iii «nrlq in f-.Iicfi*. 

* nn rfiia.rj -ar filspS 

* IlilBini tear w Ih i«jiu nil up du L ivinnlO: i. ln'iiirii. 

I lakraih nmr:-!c, cork wrrlrit ccat frp. 

PRICE: ifiaiiHr^ns ir-npisf-ffrrfiw «n*l Tip-Hi^d "■A", 
hinhrr wvil rJ Miaaia»F^'i- Iblr IcrAd^d 
■fall pHff •I-iErrii'iUMr nr J sic larricr dDiffrrpa^firP vn)f F* « 

TRANS VISION, INC. Oopi. C, NfW ROCHELLE. N. r. 

IN CALEF. i Thtari aniiili *F tAI SSJ t Sum* Mmmi HItU, HilLr-ard d6 




BicllnlEpi 1EI 
uni an n. 
tunt. lit 
w* tn 

t»UE It. 
•nalrbinnnli 


^ Tes, TOUGH! Greonohms 
fmeede by CloETPSIcrt wdii’ 
scvelyl otb Imaiid In nadio- 
iolncLt^in,Sc and sleclrical 
anaainblieE ihal nImply MUST 
aland the gertf. 

Those- greon-colorod power 
leatatorB handle heavy pv'Bf- 
lotrds withouf llinehhig, Thn 
TiKclmiSvti ca id-selling lqoi- 
qemic cemoni ootHings mnons 
that Iho wfia v.-h'jtliny it-mniris 
unimpcnTitd La ttinoufaciLUF, 
Coaling withstands the heat 
ahoerk of frTuqriDnt qn-olf oper- 
rtiLaji without cracking, flak¬ 
ing, peeling. Yes. TOUGH! 

Fixed and adjustable. S 1o 
20Q waEl ratings. Wide at 
choice oi terminal* and 
mounting*!. 
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Piues and 1 SOCKETS fat- 
200 OHM LIKE 


I II ms .V, llrni hr- 37d' 1 Pa'qipn«.|T far 
AfipiVtatie n ;.|. T |, m Lwjipi.-.n-.a. :m- 
p'PCl. mill rllicib" nulYEltiaJana ii-iS- far 
ujc ipIiIi iv* 3£>3 ittm rihbci' type paly 
■ihyfliw Iraninifikii >n. flh ‘ ita-d- 
uTil Milvii Hi:. 321CJ lr--irnl* Pi. 

rumunp H", dinn-ahry DW’. |.|*._ r> 
-snny pni- leaf, W ia-jlm y. uaicnrciE 
-’-— i’> -_.ti cnn tfjAYlijtin npfilirnl'.rnii 
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MFG. CO„ INC. 
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Last Minute Reports... 

TV writ! be a topic ol orei a scc-ie at 
jiipcrs a i I be TRE Hutkinal Can- 
vmrttJFl which will he hdd al the flirte] 
CcTraTsailorK n.ic the Grand XieiLtraJ X‘al- 
ace in Ntw York Csty P Nfafch 7 1C March 
Ml, There'll Iw iour papero no *t»e 
preparation.: E. W. ALIen, Jr. Will JLi- 
:ii6i iiW tsIcvLalojt and hi UTup-agailcin 
asperrs: Xt F3u!!lii^jftdr wifi C(H , UI pngpa.- 
iJliu'i variatUrtli ill -v-h? jrai uhf. .1. 
Fisher Vjll analyie *h\ pfopnfiatioil Ksta, 
H. H. Aiken. an:L L V Lj.r.y wi-IE derail 
she fCsltity ol a ttal ftl iRt-suc orb-an- 
usea tmumiisioai to a mohi.lt fKfi-ti . 
nod W, R Young And. L, Y. Lnqjr will 
cnnmtfnr o n Tip ecliMS Hr transmission al 
1511 nir from Ipral To ca* radio uniu In 
* leJetaSinn transmitter session, Q- IT 
Brown, w. C MwrLlOtl, W. L. Rr.'irend 
□nrt J. (1 XlcrfdKclr will iimlyrc a, nvtliod 
*•: imlftlple i.-jcratiuu of trail am i tl-nr tubes 
particulpTla idDfiLtd Jen "1* V Lrarj-r ir,s’cn 
ut nfif. ft. C M iJitr- will ci'pari. tin 
tn.iij.ictnl-rtcpi.riiae tesla a| WPTZ. Thfl 
extremely iinnorlant to [sit of ajmctirm;- 
iaiiori Lif IV yULians will lie ahltyscd 
fry V 1 j, Kctl. W M. GoudaEI wilL 
describe "J' V by poke code modtilatuiti. 
Ip Si ill ai!£iLlpsr TV scision T' T, G<iW- 
pr.jl;h. Jr , will issut a proeresa report 
::ia iiJi, r TV. R F Run will disclose u 
ifwlliod :d uusas-urbig fhe modulation 
Mtuth of TV sltlNafa ard K, XI ;Ane=. 

< E. Jchnsnn nnC R. C HcpM* wilJ 
reiver I lit d*VblQprtl«lat jjid iierfrjmarire 
■j[ cimcn tubes. EcUy EyHt-ealii- will be a 
lopic of arsotlret ilt-hnpii'Ttaut eessinu it| 
ir| lc.l: five papers tril bf 9r««ilbed: .1. 

L. Msbar apr| W R Sultuiger wfl ;.i I is, 
On □ mscrciwivr systtrii lor TV reiwr 
irfi' V. Learned will tp| I alKilit i *yu- 
rbnodyne phflSt tniwlolatimi ,-.f kSvsh'iflB : 
W. Jt FoCjIct will fcnaiya* intercity TV 
u; i r< lays: V Sifvf-r, SI [•' rcudi will 
L. StiichnvBt will lirlai] video design 
HI aside ratio ns fn a I flijR; anil IT C. 
liiinw, P V. Unnoclt, W bi! ror. t. mu! 
W. C- Hiinrci- will dfecTibu a sixi.criai.in.el 
urbwi nubile lysletu wirh Hiaciiig. 

... .‘V P Fi ve,' chied enEinenr oF W’lt P-T, 
A'lcisun, Xilin-ni;, revrali flLit his nev 
nulll-har mctiMa which CQnii&ti of 12 
:old:r-;l rii|X:je 5 fi r.iidei :i liownr increase 
of a. IX. C," Ftak. Jv chii.i engineer 
of WMCT, <5ir Cp'iiDirn'cpf ^f^p.'.il TV 
slatiji In Me:r|ibia, Tennessee, nl:i--cij 
the nation mi the ail In the rirly part 
td fccccnbtr. A 7Xf inti=rms.. S50' attwe 
srs k_vd. is ISctnE used at WUL.T, ‘he 
first TV stJtion in TcriiieasWi. . . L. 
V‘TjLtv i'umur wiil be te: nnir.Ll diredfW 
of the 'i-RHcc- 3: wdCHStl me 'Lomparry wobrli 
wilt inttsll TV itair.ins at ForTlflOiL 
□r-Cguh and Sin rbtiroi Cailfomia. The 
PorTiar.d stutiim is espccti-J to gd Cm the 
Rtr in the early sprilig of Di 

Alien 33. DuXdrnt reported iu his Hiiruul 
NiEISFifit to- ti:Ar.stry ltiai nr 'It the itfii 
liyurfs wild imdouhtedly become ws iisipiot- 
taiLl tnrtor. . Osorge J StOuLsd, CBS- 
TV |-i|£ llkillp; ror.jultaii-; who recently re 
vsinr-ed Uw Elghting farilittp- a| I he CRS 
studio- tri'Orrs that Standard Jfuortscent 
and I'lCaudeocenl liudirs can lie- user ffltc- 
isi telcTHet. Ht Uyo that it li noL 
Jiolv mij-rti llghi : used !ic.l how it is 
used. J ; rank- M. i'"olaam was roner.ily 
elected president of RCA. Briitndier 
Gttien! David SaniufT will cgptiniK 
as etiainrar of live hoard iml rntwln an 
chief erecptlve officer of RCA, well 
as chaLroini of i! u: hoard c-X NBC and 
RCA iLoinnicnicalimv. inn Johh H 
Wilson him beer ea.-ir-l rxcr.ilIvr vice 
[WCBideili bll charge of XiCA Victor 
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COMPLETE MONITORING 
EQUIPMENT By A 



W ITH our recent announcement of the Type 1182-T Video 
Frequency Monitor, complete transmitter monitoring 
equipment by General Radio Company for TV as well as FM 
stations is now available. The FM Monitor has FCC approval; 
the TV equipment meets all of the tentative proposed specifica¬ 
tions of the FCC. 

Simple to install, practically self-explanatory in operation, 
direct-reading in frequency deviation, these monitors have the 
same high accuracy and stability and years of reliable operation 
ahead of them that all G-R broadcast monitoring instruments 
have provided since the beginning of broadcasting. 

This equipment can be bought with confidence . . . confidence 
that it will give trouble-free operation with the minimum of 
routine maintenance. The G-R trade mark insures that. 


TYPE 1170-A FM MONITOR 


rm MONITOR 

ranges of either 30 to 162 Me or 7 ®:!°’^Mc CONUNOo' TRANSMITT *R 

frequency indication continuous reouire, a c °NT!N0°us MONITORING: center 
MON.TOR.NG: equipped with ^ • day. REMOTE 

Frequency Indication, Percent a p„-M„,! , . " als for remote indicators of Center- 
600-Ohm Unbalanced Aural Monitor Record ° ver ' Modu!i >tion Lamp 

- N « e Metffr wjll measure diSrln SHlT^uw ^ 

Hion) or better with daily check of electrical zern f 2 °° CydeS (2 P* r ' s P« 

1 volt at high impedance amnlifi A , , 2ero of meter. tOW INPUT powro 

r isr* voits 

Hts to as low as % per cent. 75-25 KC Deviation C SWIn ^’ * CCur * tf f or measure- 


type 1182-T VIDEO MONITOR 

For vidco^hannel^ofTV -^smittets, tall^n tTV channels. 

DEV°M.ON C from assigned channel is sh< 

unaffected by TV video roodu ‘ itl °” omcor js de i ivere d is within ± 0.001% 
ACCURACY: cryscal frequency when ^ monitor in agreement with 

(10 parts per million). Ad l us ‘“ ent ^p° EDANC E INPUT CIRCUIT for channels 2 to 
frequency measuring service H FREQUENCY DEVIATION METER 

M kr p “ d 

TYPE 1182-T VIDEO FREQUENCY MONITOR . . • **75 


for TV 

and FM 

TRANSMITTERS 


WRITE FOR COMPLETE ENGINEERING DATA 


GENERAL RADIO COMPANY SSS&& 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 


















What makes BENDJX* dynamotors 
SO MUCH BETTER? 

For the answers look inside! 





ARMAT-UHE 

tanj-duuni » v (ili'ii 

w’-ni- H^ndlna tr [■ 71 - 
Id* «I lArf la |xu h 
5M1BIH+M ■ >pH"+ ¥Hu» 
“I 1 7S i 11 "11 ' r Mill. 

Id .WX'] :4nr r 

In. hna. 


POLI SHOlit / 

Ifrii'al -akchic-^rad* hi*** 
vnfti fond r *.ps ia -ut. unn- 
m fuK P*l# 

rrr m-i J T *w- 


iiENDlK AviATrori COntH-dHAn^n- 


’iwir W 


ft Pays to buy Quality , . - 
and m finer Quality Dynam&tor 
is available than a 
BENDIX DYNA MOTOR 

brqimhn . Imiin T r.Tn i'ii . n.: «IT^ . [utn K» Him 

RED BANK DIVISION of 

Atlf t rc. J. 

b.-pm bkn hul, Iklnnlfantf IIUI 
'2 bf* JiiS-*TiD«,. Hto Yui n i'i3j| 



TIMPIt^lVir IlH-ttf C 

IMO tPMi—J UPMdh I- lul II ipKlIIhll 

»nHTA«fii-Wll WJli.I.nJ m lh<A*i -I.to I, 
1« mn* «> =..»*. kptdDl DHiih. 

T>M n. CB Vl^ 1 * wlu HDPDgh n-'pli.M rfiifc* 

Mfhllin-HUi ipn-np, — rmDfrrM IHD 03 U+r Utfm 

□IHP.IPn.Lnl.., , 


:-* 3 l IKilfi 

-r -ire 
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CA*i APPROVAL—Afll faiJu nJy frq mg ^ i am capi-y* u| 
tnll AwcmuII.. A^a.Hv Iryp* MliHfdP m** nirrf . 

by m*\t+. i.h^rlsr+d artin«HI OaA jmKm i„nnri ■rr?>c«L 

INSPf CFi-afi ANO TBf—JLV Jnartlv Tivniricra tth -i-ir* Tulip 

Hep siT pf44lMf«n. ivnrr u^l mril.hti il. i-Iwrlw hm 
rnn-Jn. rp, vn hyp*. Id inavn isii|.-*« Utu.lt. ^il^. 



































































